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© | 2k | 20165 | J209011 | TS T S AU RL AR A IS BN AR LA AT
£f% | 20204 | J2719 MHENBHERADKERMORE
£h% | 202345 | J2578 — G ENEBEOT I ARSI
n | e KEFIFBVATLBFIVAVR—RLTHERATS
SR KRR 3290 RIS 5 R
BT | 20224 [ J2719/1 | KESREREAARBFEAIFS1Y
£/ | 20184 |J3089 BEHKHR Y — ORI
*FATEIL WITRDOFETE H AT AFERICE DEIFE-TECHERK (#:<)
XEER
Vehicle Safety System Hybrid-EV Steering Committee
L— Occupant Protection and Biomechanics Steering Committee @: Hybrid-EV Committee

L— ®: Impact and Rollover Test Procedures Standards Committee

®@): Fuel Cell Standards Committee
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JFE
(1) KFB AT (DDF)

MHBENZEER(Q) THOTLWIREDIL, Na—Fr—UDREEEZHRELI-LDA6H (RIBRETH) FITSN.
2HEREFRTHD.

F2-13(DDF) SAEIZBWLWTHFEELTDOKFRF/R->TLVHIZE (Motor Vehicle Council)

ZER | 78 | R1TE | EEERS | EEOEWN e
©) FtiE | 20154 | J2600 FEfa/kRih £ BEERRHEIGEREE WETH
F£iE | 20194 | J2799 KEMFREBMOORAT—aVADBEN—FIZT7ELIULY IO T WETH
Fei&E | 20204 | J2601 BEXKkRKLEETmOBBEHRTONMIL WETH

FtiE | 20234 | J2601/2 | [AAKFEERBABERmOREHEHRTONIIL

FeiE | 20224 | J2601/3 | [AKREREEZERANSYIOBREHEHR IO

FIE | REF |J2601/4 | BBRIEREEEA') 71 AR

FIE | RED [J2601/5 | [RAEKRERFODESIVORBERHITORFTEN A RE@EHRTOMIL

FtiE | 20234 | J2579 B EMSLUZDMDKEBEEDREL AT LDEE

*FATEE. BITROREITE H AT ABIERICE DEIFE-TECHERL
XEER
Vehicle Safety System Hybrid-EV Steering Committee
L— Occupant Protection and Biomechanics Steering Committee @: Hybrid-EV Committee
L— ®: Impact and Rollover Test Procedures Standards Committee @Q: Fuel Cell Standards Committee
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F2-14|ZISOLSAETOREEDNBE R EILITRT . N a—Fz—U OFRE (M L DRSSV VDL D) BT, [EH.
RE.BEGEDHMBREFITECIAZEDIERMNEDH LTS, 12H . SAEDAerospace Council Tl&, KFRRFEMDFEAIC
B 5MRE (ASTHAD ZRERTHAD, TOMEIBWEELHAFS1ELEoTNVS,
#*2-14 ISOLSAETDIZEILKIR

ok IEH ISO SAE (Aerospace) SAE (Vehicle)
=z 15916. 23273 AIR7765 (2019) J2578. J2990. J3121
% | RE 14687. 15859-2 KEHBHEDERAOEESEDNR | J2719-1
=
ZFDits L. MEsH e J3294 (#13)
B 16111. 19884-1~3 AS6679 (WIP)
o = BRIEKFZEBATLDAARSAY
L 21087 AS7373 (WIP)
ZDith BMHLE. Bl SAEKBIEBATLOHARS(Y
2% 19880-1~3,5,7~10 J2579
- AIR8466 (WIP)
;Eiﬁ 4/9_7I—X 13984 EEK&U@@?@%%&U,&W ‘ J2799
T | agRE 17268-1,3. 16380 %f%*id)ﬁfﬁﬁl’ﬁ&v%ﬁﬁd)ﬁ 1+ | 32600
1
ik 19885-1 J2601. J2601/2-5
. 2% 13985. 19881
I
SHER. #1 11326. 19882
" ) e AS7141 (WIP) KRB E Eiths—
2% 19887. 21266-1,2. 12619-1~16 R AEI B Bt (s J2578
ER Loy J3089
ZDith 2821341, BAE139111th 4

AT A BETE
|IEOE
JFE-TECYERL
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OMEMNBTICEVWTEFIREDER XS I5UFH-LEM - FHMOEAEHDHREE

ARAEEBIZHEWLTIX., EMRERO T ERAEEICHEBESMHEETMIAFEAIN-FHZEY LT, LN IEHE
SNT=RERBEETNITHICLE-EFZEEDEEIZDOLVT, BEEra s IGBEREBELMN T HEELHI2, ZOEICEBFINF-HE
DRBEFDRETOLRRIZDODVWTHAEBEZTS,
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(7) REMZE#E M ~DHIBE S M DEH —NASA-ACEEZ O S A

RERBHFICIYBIESN-BIEEESME (LI CFRPELYD) (. B5AE. SHEME, BEFRE. BLEZDHFMELE
LT AR—YAGR~NDOBEANSIEFEY AETE. ENEHF. RELGEDIRILF—2F. BBELZELHETHEE)THEH
BETHLARELRITTWS, REMZEHEICHNOH TEEMELALSNTI-DIL, Boeing 707DRIA IS5y (RO H#/ TRFS
#iig. 1970ER1T) THY [2] . TD .. 19734 (ZIEBoeing 737D RARAS5—IZ3F2FEDE S # ¥} (T300/2544, T300/5209.
AS/3501) AL ILT= [3],

CFRPMWN—EEHMICALLN D ES(TH21=DIE, 1975F(CNASAMD Langley Research Center& M35 E Ao 1=fi
RO RELEBEXHIE T 570 TV NASA-ACEE (Aircraft Energy Efficiency) Program®—2T#dAdvanced
Composite Structure Program (1977-1985) A\ %im T, CFRPZALVASC LIZK YA E25% B E LS. TDHEEL10-15% D 4
FHEBEHIBICEIFLSELE: 4.

ZOTAYS LTI,

() WAEEH. TRERVEARIZCFRPEBERICT 5O DFE RN R VR ER M DEFE
(i) WMERBERESRICELRTOER
(i) ERITIZH D KRS
[2&Y. REMZER— REBEM~NDOCFRPEAZ(RET S LEHMEL, BAA—I~NDRIAATIZLVED NI,

CZTIXCFRPZERTE D Z X EE Ef#4 (lightly loaded secondary structural component) [ZE RT3 EMN LIRS . RUNT,

FIED LEERAE L —XAE&EER 4T (medium primary structural component) . ZL TREMIZITEERE. RAEL>F-—RIEEA~
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(7) R ZE#E M ~DHEIIEEEME DERA —NASA-ACEET RS S L (DDF)

DAEHERZHIEL. § B THAELGA TS “Building Block Approach” EW\SFEMNALNT=,

NASAIZ. Boeing Commercial Airplane Co.. Douglas Aircraft Co.% U*Lockheed Corp.M 3%t 2L, AR A—HDNR
3-1IT R AVKR—FR U PDCFRPIEZE 1T 5Tz S THULGMNIZCFRPIE. L T B Narmco® ik Rf#/ TR+ HIEE &M
(T300/ 5208) T. FAADRREIZEVIG T HD I EL R BET — 2% EL. # BT+ T T Lf-LockheedDL-1011
DEELXERDTADIMERE, RI-LUIRT IOEXEMMBRETL., T—25EHEL

NEDZRIBEM R WERIE—RBEMICRNT, TERUVEBEARBLGEDETE—RIBEM~DCFRPOEALETES

#3-1 NASA-ACEETER{tEHEBMATHON-aVR—RUrD—ERX [4]

Wik A—N wE AVR—RUk RATHE FRiR
Douglas DC-10 Upper aft rudder (B2 _E A A RIfE) (20)* 1976/6
Douglas DC-10 Vertical stabilizer (FEE & ER) N/A 1987/1
Boeing B-727 Elevator (FF#HE) 5 1980/3
Boeing B-737 Horizontal stabilizer (7K & E#x) 5 1984
Lockheed L-1011 Inboard aileron (RI{BI4# B ) 5 1982/3
Lockheed L-1011 Vertical fin (EERER) TE N

* 201K AAMEEREL-EDREITHHH . ERITAHEDERICEH L TRRAEMICHL=M TR
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(7) R ZE#E M ~DHEIIEEEME DERA —NASA-ACEET RS S L (DDF)

N, 1980FFETITEHEYMRER . ROTHAEREOEELRATN TV =, LOLEGA L, FEHEFITEN-CFRPEM MO H
SNBSFREMN H DR FRMHEN . TOEEMDREINCEFHRBICELZE L5 Z SR (Carbon Fiber Risk Assessment& P
[Enf) s LAY, ZOFHEICRHREEERZELE-OL, MEQBVN—RIBEM TRELLMNSIILOEZETIE—RIEE
MEFCFRPIELI=RIIRITHREA TN DI L5, 1981 FITIRFES-T RIS LTIE. FEDI1 T RyI REFRERD Rk
T AUEDEYRETIVEEREL, FHEEITIICBE STz, 1985FHIZIENASA-ACEET A S LN RETHR T 5N EF
S AR LAZCFRPILT HELVSTAT S AP SN BHITHFEDO XM T LRERROARITHEEES
% 5757521z, Boeing(FEEEF R ETIT DUV T, Lockheed [ IEE W FE LB EREIZDULVT, DouglaslE KEGHYRT I~ (Y]
YHL) EBDEFHEIZ DOV TOMEREFEEIT o=,
—H. LBDOEREO—RIEEM TRELIZNSTILDO—DIZIECFRPOFEIZEHDLDEHY . KUHEDFLICFRPD
EMERHUINASAIL., ZD=HD#M IR (NASA RP-11142 [5]) £3KER % & (NASA RP-1092 [6]) HIELT-.
NASA-ACEETRY S LDERALTHAKRFHAA—NTIE. KEEM OBFKEHELEL TLV=DIZXIL. Langley Research
CenterTl&, #AEIEICCFRPZ BRI AR D ERMRMRE DR RIZHZIE, iR DM PRI OHBREREOHELE
DERD—ETHS, CFRPEHR DEIMHIZEELLTIE LTDLIGLDNHS [4] .
(i) #&EE% &t . R R U
CFRPOYFHZEN LB ABEDE LD, FREI—FOREFEIEH SN, PASCOLFIENSI—FEENFHARKS
N, ZEDRER. AAEDKIGHREF OIS+ RRIMEZEF - 5 L5 E A AT REIC R o 1=,
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QOMEEA TSV CTEBREDER LTSN - ZTMOIERASZFORAE
(7) REMZEREIBM A~ DEIEEEMHDOER —NASA-ACEETRY S L (DDF)
(i) BIEF A
EEMHEEESTRRMISERLEWNEVNSEHEEE T HCFRPTIE., /yFEROHYNT IR, BEEZZIT=-EREED
ENEPBOBGHBUENEEICLGLI LMD, TOREBENMASTFERITODVTHRFAFE T LI IS LMD
FARZERL. AR O# #3R1E (NASA RP-11142 [5]) il E I B A>T,
(iii) 9 55 . BRIR K U B R R Bk
LRELRBZROEFT CHIRF O ICINZ . CFRPE DREIRETH S8 MR8 IZBI 9 55Tl % O AETICEE I B3I
hhiELINT=,
(iv) THERIE 14 & E AT E T4
CFRPEZ#MABEICERTAHEDARELFRBICHERRURTHIORE., FERALCKELDOZENHDH LI, #
EA—HB+HRBELTEY. SNHACFRPOERICK L THBM > BHROD—DTHo Iz eh B, V—RY GLER ) i
LEMPRAARETORBABRTHFRETITV., T—2OERLMENEIT otz HIZBEDOEEITOVNTIE, KB
BFAETAEEELEVMEEDEAIZ OV THEELFTEFEREREILTLS,
F-. A EAERULEORITRABRT —2DOEEE T [7],
(V) MHORE, FERVHRE
REMMERVOIN I ABIEDOTAICONT, "ETOERADIEE., LAOS— B -8E TIROERMNY
HREFRZHDIZITL. SRR —ILTOFMHORAFECERAMGTRET EDRRIZEL o1,
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(7) R ZE#E M ~DHEIIEEEME DERA —NASA-ACEET RS S L (DDF)

Fi-. BEEERBEHERE (Compression strength After Impact) SREROA FLIRD RE AR E . CFRPEA DR E
ZHESLL . SERFRHE NASA RP-1092 [6] #F1TT HLEBIT. RDASTMREBRBREF(ZLEoTLVD,
(Vi) EEEBRUEHYET D NERO 514 ET
RILMES EEBESICOVT, REMM/TREFOBIE. REWH/R)ASFRUTIINEH/ IR OEIEOHRAED
FIZEWT BLMRDEBEEHEEST M ORABO M A 4T EE ST HBRET o1
(i) BENFEEEH N
FHEIRILT—ORIN. SMROSIEHRIA N, CFRPOEROER ., BEARDBMLELRE | BEFORBIFHITENE
BRUBTOBEANSITEON, CFRPIEBLFELGLITEREEZHF T AL ESNT,
(vii) TARF BRI DTy R BAE DB S
IRFVEELVHEEICEBN SR v RBIEDRFELITHON ., TOERBEEMNIS0F (177 °C) £HASMFEL TR
DASREIRE ., BV MBI T OO EEM BB REL ST,
(viii) #B1E
Langley Research CenterCld. CFRPEI# D#HIEIZRE T AR I RYBA TIEAMN 210, ZNICERTHHMTHS
BERCEBEERESOHESL, MESRICEFERHTEALOREBHBRGENMTHOI TV,
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(4)Boeing 737 COCFRPELK ELERDEAIE

BIIE G R1=NASA-ACEEZ OS5 LD Hhh 5, ZD#. Boeing 7770787 EE# DCFRPILIZE N >1=737TDKERE
ROCFRPIETOC U MEERY LT3 [4], “777 Empennage Certification Approach [8]” T#. IBoeing 737D K FELERD
NASA/CFRPILT AL /b TELNT-FAARRREIGE 7 T 0—F (. REMZERM (TCFRPEEM DRRICE THEELGTAILR
b—tofz1ERRENTLNVS,

NASA-ACEE (Aircraft Energy Efficiency) Advanced Composite Structure Program CEESN -6 DD TATTILDRD
—DTHY. 1977FE7RICtRO NIz, RK3-2(12TAPIHMDR TP a— )L (ER) ERT 9. cOTOD IR,

() FEEEEMHERBRENDOMRNIZERTEE

(i) ZILZZVLEKTELRERICER 200 EDOEEILEERT SHE

(i) CFRPIET HILEDIARMIAMMEEZRT LELICT. ARMNT—HZERET S L
HMELTERESN | 198248 AIZIIFAADEEET (Certificate) #ER13L 1=, 5.5 5 11D CFRPE K ERERAEES N,
HN10ME58 M Boeing 737-200(1Z# 8. SN oIZ&Y B X EMABREZ T > CEHET —2ZIRELT- [10], TAT 5 L LK D H i
MFEERRLEEOFR3-1 [9) R UVE3-2 [10]I25R T, B3-1(%. Building Block Approach® &L= DTH S,
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(4)Boeing 737 COCFRPEKFELZERNDERIL (DDF)

£%3-2 Boeing 737k ERERDCFRPILAZRTOTSLDRAra—)L [9]

1977

1978

1979

1980

1981

1982

1983 1984

1991

T0T 5 LR

v

X E
FimsliR
HIRYIR

AEER
TA RS
YRR (545)

IRAT
TILAR—)LEER

FAARREEESEERL
FAASREE

e T
ERITT —HINE

>

HiPT: X [9]2 5% IZIFE-TEC/ERL
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(4)Boeing 737 COCFRPEKFELZERNDERIL (DDF)

Tested in Environment

Coupons *
Elements
Joints +

Tested at RT/Ambient Temp

(Thousands) Small Panels Large Panels

(Hundreds) Subcomponents

(Dozens)

Coupons and Elements

* Mechanical properties

* Interlaminar properties

» Stress concentrations .
* Durability .
» Bolted joints .
» Impact damage characterization

» Environment factors .

v
Test Box l

Full
Airplane
Structure

Large Panels and Test Boxes

Validate design concepts

Verify analysis methods

Provide substantiating dada for material
design values

Demonstrate compliance with element
Demonstrate ability of finite element models
to predict strain values

E3-1 Building Block Approach (ti 7l : 3X#k [9]# 5% [ZIFE-TECERL)
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(4)Boeing 737 COCFRPEKFELZERNDERIL (DDF)

Preliminary design

Optimum
P stabilizer
configuration
* Durability
* Inspectability
» Productivity
» Repairability

customer acceptance

Preliminary development

Manufacturing

verification
hardware

» Supplementary test
» Full-scale ground test
* Flight test

NASADEE

>

Detall
and final

design

Full-scale
stabilizer
production
(5-% sets)

'

Ground test
15 set

\ 4

FAA certification

<

\ 4

Refurbishment

Y

5 flight-configuration shipsets

[3-2 Boeing 737D KFRERDCFRPILT OS5 LFIE (HFT: 3X#K [L0]%# 5% IZIFE-TECYERK)
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(4)Boeing 737 COCFRPEKFELZERNDERIL (DDF)

COTOTFLTIR . R—AUTDERICKY., RI-JITRI7T20O#MH (RFRMMELHBIEOHEEE) KBS, ThThD

MEHEESIZEWT, UTD3DDMEDT) TLY MaEfEii= [10],

D 2BDTIVTSAKT—T (2-ply pre-plied tape)

@ —A[ET—7 (unidirectional tape)
@ T#T)TLY (plain-weave fabric)

TVTLT DIRERVEEILAREBLI-TERM OMA TRERMZBE-TLIGTIVTLI DiRMtEZF, #lEMH. TUTLT .

#3-3 Boeing 737DKFERERDIEFHEM DI EE [10]

i SRkt IRFHAE TVTLT eait
T300 5208 Narmco
T300 5235 Narmco
T300 934 Fiberite
T300 976 Fiberite
AS 3501-5A Hercules
T300 F263 Hexcel
T300 F288 Hexcel
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(4)Boeing 737 COCFRPEKFELZERNDERIL (DDF)

BILREBEL-BRBARUNZALEEROFET ML T o1& FL—TH (BIKERE) . 2Vt (BEEXED—DT. TV
TLIREOMEN . FERERUVERBEEMEICOVTEEROEEMZIHE #E) L. Narmco®T300/5208H%FE E 1=,

EFRE BIE 5 1447 (14 Code of Federal Regulations, ELF14 CFRELYS) Part 2512 $H 5N TLNSEZAD , CFRPELERH4
DFAAKZRICHBERT—2EIET 516 . §HTHLRALG T SBUIlding Block Approach (B3-3) ¥ FF S, ERSN T,
ZZTMBuilding Block ApproachTl&. AT D KS%GEREF R CEHIE A EDH b1 T,

(@) MHDOBEERUVEFOERLLGIEFET —IMBOLODI—RY  BEERRV/RIILORE REOFZETME
2)

(b) RATRYIRDEEEEEIZRITAREESADHLT, RETORZ L HEEHERT 5O D MR

(c) REATOEETELBEMEL-BTFEDOZEMERI OO0 RAGIRE T CREM2RTAREZT 5T HER

(d) EMRBEARZAV M EHR —FEICKYRDONTIZVOT A0 . WEERIMERE. TIAE. BESFAERUKREREE
(ultimate load)IZTH R A2 EMTEHIEEEIL T H-HDHRER

(e) 75vA (flutter), REHRUHIEHEDE AMSTILE =) LBBRFEREREF THEIEETT 2HDRITHER
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(€)Boeing 737 COCFRPEKEREHRDERIL (DDF)

BLOCK 6
Component Tests

\
BLOCK 5 / Subcomponent Tests
AN

BLOCK 4 / Structural Element Tests \

BLOCK 3 Allowable Development
BLOCK 2 M & P Specification Development

Group C
Analysis Verification

(R KB RHER)

Group B
Design Value
Development

(BB 53 SR EBR)

Group A
Material Property
Development

(M1 STE)

X3-3 Building Block Approach®# =X & (1 : MIL-HDBK-17-3F [11], p. 4-25%2 % [ZJFE-TEC/ERL)
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REMZEHOZBIRBOHDERBIAIL, 1964F 1224812 TSN =14 CFR Part 25 (LA . 14 CFR 25&0897) I
EHLNTLVD, ZDE. AIENDEIE EBRENMEYVREN ., IWETIE, TI-4IZRT K32, Subpart Al Subpart IETDID
HJ/\—kEAppendix ADvibAppendix O (7=12L . Appendix GIZRE) D 14D Appendix MR SN TULVS (BITHAI(E.
Subpart AhM5Subpart GET)

53-4 14 CFR Part 25M#& Rk (2023/11/22IR7E)

Subpart Section Title IHB4 (BER)
Subpart A 1-5 General —fi%
Subpart B 21-255 Flight AT
Subpart C 301-581 Structure BiE
Subpart D 601-899 Design and Construction EREtEHHA LT
Subpart E 901-1207 Powerplant EIWAER
Subpart F 1301-1461 Equipment ZE
Subpart G 1501-1587 Operating Limitations and information Effi £ D HIR & 1EER
Subpart H 1701-1733 Electrical Wiring Interconnection System (EWIS) BEREBRERERC AT LA
Subpart | 1801 Special Federal Aviation Regulations HRlLEF M ZEFR A
Appendix A-O — (Appendix GIZ R E)
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(4)Boeing 737 COCFRPEKFELZERNDERIL (DDF)

Boeing 737MCFRP &K FE R T Hr ) FREL X 15
(2R T . SNBEHILITEKEREMENT - STl A

btz [12], FTH. HHBERISE

SICENWT, BEDRRICEENIZEARLTLNS14 CFR 25092 30%&k3-5

(#4%1) £25.613 Materials strength properties and materials design values (# ¥} D & EE 454 S22 5HE) | 25.615 Design
propertiesIZ DWW TERAEL-HERE . RN—VLRIZRT,

#£3-5 14 CFR Part 25M#& Ak (Boeing 737 CFRPEUK ER EMR D RIS )

{B8{&L TL % Subpart D?25.603 Materials

Ko % vy avES ES
MEETOERDIHIE 25.603 Materials (#1 %)
25.605 Fabrication methods (B¢ IN T Ai%)
MRS 25.613 Materials strength properties and design values (A1 $} D & FE 14 L SR EHE)
25.615 Design properties (25T D 1=H D HF %)
25.619 Special factors (45 5% EF)
it A A1 25.305 Strength and deformation (B8 E &£ 2)
25.307 Proof structure ({fif 17)
BEHFAEE 25.571 Fatigue evaluation of flight structure (FR1T4&:& D & 57 S0
Z Dt 25.581 Lightning protection (# & [ 1E)
25.609 Protection of structure ({§:&{R5&)
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$3-6121F25.6011HMD , X, TI-7TM5FK3-12(21525.6131 K U 25.615IBNEEXTY . KRPICHFAFCTRLE=EMIE. £E
EEBMTHD. §25.613(MPIDIAEFMHLIEETE) & §615(FRETD-OD4ME) (X, B, MDIEBELTIRESN TV
M. RITRTEBY . 19907 H DISIERFIZ § 25.613 (MBI DR EF LR ETHE) (&M ST,

$%3-6 14 CFR Part 25.603 (# ) D L&

R R ZER
1964/12 | § 25.603 Materials § 25.603 #1#i
The suitability and durability of materials used in the BECHAODSONAMEOESHRUT AN,
structure must- = -
: : : (a) EEREAERICL>THEILS N,
(a) Be established on the basis of experience or tests; and sl |t - N
(b) Conform to approved specifications (such as industry (b) #.{I‘H%L_ﬁu?mtéh’CL\éﬁﬁEZ‘b%O)ﬂﬂd)ﬁ li?ﬁ
or military specifications, or Technical Standard Orders) ALY ARG (R EZHREIIFAAL S
that ensure their having the strength and other 1T9ATSORE) ITEE
properties assumed in the design data. TN IEESEL,
1976/12 | The suitability and durability of materials used for parts, FORRDNIFEETRAERENEININITTEEE N H S
the failure of which could adversely affect safety, must- BE . FOBRIZHANONAMEOESHER VT AN
VT FIL) &, (. FL)
1978/10 | (RIA. B0 (RIH. 1EH)

(c) Take into account the effects of environmental
conditions, such as temperature and humidity,
expected in service.

(c) ERAPICFEINIBEEYE CEEDLEELE)DE
EAXEZELTEMELEFAIEESA,
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§ 25.613 Materials strength properties and materials
design values

(a) Material strength properties must be based on enough
tests of materials meeting approved specifications to
establish design values on a statistical basis.

(b) Deign values must be chosen so that the probability of
any structure being understrength because of material
variations is extremely remote.

(c) The effects temperature on allowable stress used for
design in an essential component or structure must be
considered where thermal effects are significant under
normal operating conditions.

(d) The strength, detail design, and fabrication of the
structure must minimize the probability of disastrous
fatigue failure, particularly at points of stress
concentration.

(e) Unless they are shown to be inapplicable in a
particular case, the design values must be those
contained in the following publications (obtainable
from the Superintendent of Documents, Government
Printing Office, Washington, D.C., 20402):

§ 25.613 MM DREFFELEREHE

(a) MEHITE DV =EREHMEEREIL T HT=HIZIE, &ER
NTWSIREICEE T A ETHALEHOHARET
HIETNIERSEL,

(b) SREHEIL. MEUFHDNTDEICKY AL SHIEEK
DBREREHIEELEEEMNIEREIT/NSEE LI
BEINBITNIEESEL,

(c) BEDEMEHIZEVWTEEDEENKENGA,
EEICEEL (essential) FBH OEEY D ERETITAL
LNAHRICNIE. BEDEEEZ+REELEITHI
(XHEBELY,

(d) BEARDRE. M. HEITBVTIL., EER.
BFICZDWDEFEIIEFTICKYIRBHIZIEIRT S
BEENR/INRICHEDKSICLARITRIEERSAL,

(e) WA ENERENTULVEWERY, BEHEFRDX
ZE (KXEBFFEIMRB (Washington D.C., 20402) DX Z
EEENLAFR)ICHBHINTLSEDOTRITAIL
B,
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(4)Boeing 737 COCFRPEKFELZERNDERIL (DDF)
3-8 14 CFR Part 25.613 (M DREFHELERETHE) /615 GRETD - D) D ZEE (2/6)

ik Rx BER
($:5%) | MIL-HDBK-5, “Metallic Materials and Elements for Flight MIL-HDBK-5, IRATIABEICALONLEBMHERUE
1964/12 | Vehicle Structure”; EilEE

MIL-HDBL-17, “Plastics for Flight Vehicle”;
ANC-18, “Design of Wood Aircraft Vehicles”; and

MIL-HDBK-23, “Composite Construction for Flight Vehicles”.

§ 25.615 Design properties
(a) Design properties outlined in MIL-HDBK-5 may be used
subjected to the following conditions:

(1) Where applied loads are eventually distributed
through a single member within an assembly, the
failure of which would result in the loss of the
structural integrity of the component involved, the
guaranteed minimum design mechanical
properties (“A” values) listed in MIL-HDBK-5 must
be met.

MIL-HDBL-17, RATIRIZFAL S D4 AE#1
ANC-18, RERITIADERE
MIL-HDBK-23, RATIRICAHALON B E S M B M 1EE

§ 25.615 REHIZALA4F1E
(@) MIL-HDBK-5Z#8#FH SN TLVDEREHFHIT LI TOEH

[IZEWTEARALTELY,

(1) FIEN—HEEEZR (member) 2N L THEERIZ
(FHASL B ERICHESN ., T DOEM DOBEEHLHH
UEEREADRBREMR/EICENDIEES . MIL-
HDBK-5IZ#B &SN TLVAERET LD RIE W EF 4
{REE{E (A-value) FiET=9 15 &,
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(4)Boeing 737 COCFRPEKFELZERNDERIL (DDF)
#3-9 14 CFR Part 25.613 (M DHEFHELERETHE) /615 GRETD - DHHMH) D ZEE (3/6)

FA RX BER
($5=) (2) Redundant structure, in which the failure of (2) AL DIEEEE (element) DEEELTH., FFEN
1964/12 individual elements would result in applied loads TE(THDIEEEZE (member) [Z&H>TEHLNS
being safely distributed to other load-carrying FOLRTTRMEEF T H4E:E TIX. MIL-HDBK-5(Z#5
members, may be designed on the basis of the “90 FINTULS90%DFEE (BEF DI0%) DE (B-
percent probability (“B” values)” listed in MIL- value) [IZEDUVTERETL TLLY,
HDBK-5.

(b) Design values greater than the guaranteed minimums | (b) {REESN-FR/IMEDAZEFESIZENFINTLNSIES
required by paragraph (a) of this section may be used TH. B2 SN EFERLREBRFZANTIToT
where only guaranteed minimum values are normally HER CEON-MEBENRATHUIVONBELR
allowed if a “premium selection” of the materials is ENFNLULETHNIEZMEDITLE T LELYT
made in which a specimen of each individual item is VIEFEEND) . KYBWERFHEEXRWSCENTE
tested before use to determine that the actual 3
strength properties of that particular item will equal or
exceed those used in design.

1978/10 | (RIA.EIE) (RIE, EIE)

§ 25.613 Materials strength properties and materials
design values

(e) Design values must be those contained in the following
publications (obtainable from the Superintendent of
Documents, Government Printing Office, Washington,

§ 25.613 M F DIEEF LR ETHE
(e) EREHEIXRDIXE CKEBAFH RSB (Washington
D.C., 20402) DX EEBEEMNDAFH) [ZH/HEFHINT
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(1) Boeing 737 CTOCFRPE K FLEHRNDERIL (DDIF)

#3-10 14 CFR Part 25.613 (# ¥ D5 E M LERETE) /615 (FRETDT1=O D) DZEE (4/6)

£AR JRX BER
(%) | D.C, 20402) or other values approved by the WBIE. RIFEE IS ERBENETETNILES
1978/10 Administrator:

LY,

1990/7 | (RIE. 25.615 Design propertiesh HFEE])

design values

integrity of the component, 99% percent
probability within 95 percent confidence.

confidence.

§ 25.613 Materials strength properties and materials

(b) Design values must be chosen to minimize the
probability of structural failures due to material
variability. Except as provided in paragraph (e) of this
section, compliance with this paragraph must be
shown by selecting design values which assure
material strength with the following probability:

(1) Where applied loads are eventually distributed
through a single member within an assembly, the
failure of which would result in loss of structural

(2) For redundant structure, in which the failure of
individual elements would result in applied loads
being safely distributed to other load carrying
members, 90 percent probability with 95 percent

(RIA. 25.615 (FRETDI=HD5E) M8 E)
§ 25.613 M DREFFELEREHE
(b) SREHEXHBE DN OEICKYIBERIIHIET 50

BER/MTBEIIGRIEGFNIELSE, AE

D(e)BIZEDH DB ETIRE. HHHOREALLT O

EHEHTHEIICHRESNATLSFEEICKRIBISESL

TWaEEh3,

(1) TEI—DDERH (member) L TRKEMIC
(FHREERICH SN . TOHH OBEH D
VIR—R UL DBEMDB|EKICRNDIFTE. 95%
DEFEKET, 99%DHEE (ABEFAD99%) .

(2) B DESE (element) KNIFELTH., MENER S
[Z#e D ERH (member) IT&-THEHHON B ES5LT
RUZETH5EEDIHZE. 5% DIEHE/KET,
90% D FEE (R DI0%) .

57




@ 3 (1) ERMEELEERALE-E6ORAE -S4

JFE
OMEMAFICEVLWCTEBRZEEDER 3L GH-LEM - TMOIEAEFDRE
(1) Boeing 737 CTOCFRPE K FLEHRNDERIL (DDIF)
#3-11 14 CFR Part 25.613 (M D5EE S LERETE) /615 (FRET D= D) DZEE (5/6)

R R ZER
(#5=) | (e) Greater design values may be used if a “premium (e) E2DHEMSFEIMLI-EBRAZHWNTITo-EE
1990/7 selection” of the material is made in which a TELN - EBER . BHTRANLNBEERZ
specimen of each individual item is tested before use AR ETHIIE FHBOITLIT LELYS T

to determine that the actual strength properties of
that particular item will equal or exceed those used in

VIEREND) FYBWREHEZAWSC LN TE

design. GRS

§ 25.615 Design properties § 25.615 REHIZALA4F1E
[Removed] ( §25.613I"F88h)

2003/8 | (RIH, {EIE) (RIE, E1E)

§ 25.613 Materials strength properties and materials § 25.613 M DRSS LR EHE

(b) CI\IIT;i:iZflduei?gn values must be chosen to minimize (b) MG EEAMB D/ AT OSSR RE RIS
the probability of structural failures due to material %’Eﬁigrd\iziéJ::':E'S:awh[iﬁbﬁl'\° x
variability. Except as provided in paragraphs (e) and (f) ED(e) ARV EICEDHDIHZEERE. MHDMEE
of this section, compliance must be shown by selecting NUTDEEEZRTHIIICEHESINTLNSEEIC
material design values which assure material strength AEIZESLTWSESND,
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(4)Boeing 737 COCFRPEKFELZERNDERIL (DDF)
#3-12 14 CFR Part 25.613 (M DREHF M ELLETE) /615 (ERETD = DHFMH) D ZEE (6/6)

F£A [RX BER
(fxE) with the following probability:
2003/8 | (c) The effects of environmental conditions, such as (c) D BMEHERICHNT, EEI-EEL

temperature and moisture, on material design values
used in an essential component or structure must be
considered where these effects are significant within
the airplane operating envelope.

(d) [Reserved]

(e) Greater material design values may be used if a
“premium selection” of the material is made in which
a specimen of each individual item is tested before use
to determine that the actual strength properties of
that particular item will equal or exceed those used in
design.

(f) Other material design values may be used if approved
by the Administrator.

(essential) AV R—R UM OEBEIZALLON DM FIER
FHEICRIFREBEEGCEELEELRE) DFEMNK
ZFEWNGEE. TNLEEZRELLZITNIEESEY,

(d) (REIX, FEA)

(e) B2 DHEIZMSEBRLI-HEBRAEZRAWNTITo=HER
THRELONE=MHERED., R TAHLLNWDELRZHF
NENLULEDIZE . JUSWMHEEFHEZAWST
EMTEL MBEDOITLIT7 LELI IV 1 EFEIEN
%),

(f) BEBEICKYEREShIIE, thoF K REHEZRL
THRLY,
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(4)Boeing 737 COCFRPEKFELZERNDERIL (DDF)

14 CFR 25.603, 25.613% U'25.615DEEEH D EEZHET HL . NASA-ACEEMD Advanced Composite Structure
Program (1977-1985) MRI#&IZH VT, 14 CFR 25 KEHBENMA DN TINS,

BRI, MHEOREEFAER., 56k, EBMBIEIMIL-HDBK-5(Z, F£f-CFRP##HIMIL-HDBK-17IZHHE SN TV RE S
BEERAWAIENRAESN TV =DIZHL., 1978510 A30BDEIETIE, CNHDNVRTvIIHBE SN TV SEIZNR ., B
BE (FAA) D ERZELIZELAVNSIENTEDSLIIIE Loz, TN, 199047 A20H DEIE (Amendment 25-72) Tl&.
MIL-HDBK-54°MIL-HDBK-17&, W21z B{RMIE NV R Ty I D BIBREN DL LD, BEBEE (FAA) DERITNIL., thDEZFAL
THLRVEDEHBHIBREN, AV R—R UM OBREROEZECTRIEDOHEIZE ST, "A” valueX [E"B” valuez ALV 5
EEVS—RIERBFIBIESNT-, TOHRR. KR KHIBFEELRDZEMADEFTNEGRLIEN T M oT=, £ZT,
FAAIZ. Aviation Rulemaking Advisory Committee (ARAC) Z&L T. B & B ZEH#E (Joint Aviation Authorities of Europe.
IREASA) RUBCKDMZEEEZER LG AL T, 2002F1A298 , L—ILRIEDREFE(02-05) FFK KL=, CCTIE., f/EkK. 5%
#HE (Design Values) EFEIEN TULN =2 DA#HEREHE (Material Design Values) T#HAZ EZBAFEIZL . MIL-HDBK-54>MIL-
HDBK-17%(Z#EEIN TS EIX. BMOIEEENERDoN D ELGERBINDGZ L F-CNoDN\IRTYIIIGEINT
WHIREHEN FEL ARG HEELTRITANONG L, BB BE (FAA) NRO-ELERBINSGENEFTIHLEDEEN
IREIN., 201058 A5H M 114CFR 25D B EIC RSN 1=,
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(Y7)Boeing 777 COCFRPEERA DER L

NASA-ACEEZ 045 LIZHE WL TIRASN=Narmco T300/5208(% . Boeing Tl 727D F[&fit. 737DKELER TEELZE
H. TDi% . CFRPIX767X0757D A MffE. RIEME. RRAZFED ZREEMITFERAINTz, ROVTHR—IU T, 1982F — X8
EMADCFRPAEHBERZI—7 VM, MEEMEZEBERL-MBARYIERR L -, BREZ - EORTFEMRRE
(CAI, Compression strength After Impact) NMEEFREDIEZETHY . CNERRM B O2MFIZ5IZ LIFHEVSKBLBET
Hof=o CHITHLERDTITL T AN ARFFERFERYIEFI-FHER. RLUORFLI-5 58 E R kRl
T8OOHE = # A AE3900-2 TR SN 5T T LY P2302
(T800H/3900-2) H'1990F4 8 . R—A 2T DIRRLIZARYIE D) "B 177,00 —RMEH #1112
FHARRNOHBELTRESA [13]. 7T7TREOEERER a0} [

(1,400 kg) R U/KFEREHR (2,900 kg) BEBIHIZTAFTE—L (70 P2302 (T 800 H/3900~2)

K. 490 kg) FICEERAEINT= [14]. B3-4I12P2302D %5tk ER—12 T

DERI—TINETRT . RUVEELGERMEREL. REL-KETD
SmEEREL, BEROZXFEHERE (CAl, Compression * ool

o 300F

200 1980 (& E D 4K

WX T MRS S CAI(MPa)

strength After Impact) DI THot=. —fRICHE TE R T S % i

IZHBH. ELIE. RRMC OV TLERMESHOTBERE3E & = o e
. WA TECET A RES SUNBRGERDSEHILTE R ey

Y, HEDTI00&LYH5|5RRESES50%1E (5.5 GPa) . 5I3RIEMEREH ®3-4 YT P230200 M [13]
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("2)Boeing 777 TOCFRPELER A D EAE (DDE)

30%1E (294 GPa) S 1-TBOOHZRK T HLHIT, Th) v I RBIETHABE LT REF BB IS E RS ICEBN SRR MY
T EERAROEBMICBEMNICREIE ALV ETMIE DV -EFHFMUT)TLIP2302EMAFE T HLIZE>T, CFRP
DCAIEREBHIZALEESE, ZOHER. R—AV T DERI—TINEBRETHIEITHIILT: [13],

R—A2J(E.NASA-ACEET OV S L D%, BHDORREEHELTT67-2006T 39 T7+—LELT, PIETOHIN)VY
AHtHE (3900-2) M H1EHCFRPERAW- 28 ((R—A U7 LD HRAED T FHIN7I7RIZHIEL . JADCHERHIEE . &5
BERMEEGHEE (BEDEREZRYERE) TME T oD L., 777D EERT (preproduction) FEMEAIZHELI=E£ D) DK
FRZER®D Test Box” DFHHEFHERZTOTULV = . CNODKTERERIE, CHMLERIER/REIELTWV=TTTDIDEEE. 2
K EAMBNETNSENSICET, T THEILL-FETF X, SRR E. RERUVHEIAZEZTTTESHOREIFERLTY
Klre, FAALIAA (BRINERIfZE XD TREASA) B eR&T-C & T FREENIEL =,

aFifil%. 14 CFR 250 A, A MMM LR SHBEDFREEICBHHR3-5ITRLIZERIZDOVNT, V- RUBEEBRA. TLAV,
HIJavR—3xob, ZLTCAVR—R U D REEZEIEXR TS5 “Building Block Approach” 2k Y iThit=, 777D FRIEIZH T,
FAAJJAADSEIBRI(CRE DY, (FEAEETOEELG Y TIVR—RUMOEYR DAV KR—RUMDRBRICILRIEEDIT E
# X (¥Boeing#t W MDER (Designated Engineering Representative) 4L CRIIERIZ, ZE®RIZS L=, DERIZ. 14 CFR
183.11 (C)IEICEDE. BE. IoD, BREMLLEDOEM DB ILIZFAANREL. FAADRFREEZZ (T T I XEDOEE LR
ERIL=%1T [15).

7T7TOREHRECIE TEEBREL T, ROADHEFSLNTINS [8],
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("2)Boeing 777 TOCFRPELER A D EAE (DDE)

(i) WHDERREEMNS, FAAIAAERR TR T AT S LEHEEL-CE,

(i) MHEOFMITAT S LEBBRICEDT-ZE,

(i) FRITICE- T BECRREOEZELHATESL ILFHIAET ML EMRL . #HEREMRLI-CL,

(iv) BRRICKYRHETELRWMEGITERLELELS “no-growth approach”#iRAL. ThERBT—2IZ&KYRLI=ZE,

CMH-17 Volume 3 version G [16] 4.4.3.8 Boeing 777 aircraft composite primary structure building block approachid.
4.4.3.8.9 Future programsTUL T D LSIZHEIETN TS,

() FEOTOISLTEHLNS“Building Block Approach” (&, 777D RILBE TRARLRINNEN SN D THAS,

(i) MFEOEBRHIKECLEDHST, Pre-production test box M EXERIAEL TR L THLANIE, . RDTOY S5 L TPre-
production test boxatERM IThn b Ll B hbhb,

(iiiy BT R—RUELANILTORERIZHE VT, “no damage growth (BRI &Y REB TEHRUVMEISITERLELY) "LV
ZZAIFHEMT, NhDLEF(Load Enhancement Factor, 1 ZIE 53R ¥ I FH F st BR D ILEHERZ [E 2L T HFR
Ff#I&. CMH-17 Volume 3, 12.6.3.3%5B) L 5L TH A,

(iv) ERETILERAWHEBTIE. EBEO I,y T4 T 0031 TahIVEERRELTE ST 5D T, LEFIXERA
INTEL, COTEMD, FFRDBREE I, FEEEMBLEERMBLEONAT)IRBETHLIERDNS,

63



@ 3 (1) ERMEELEERALE-E6ORAE -S4

JFE
OMEMAFICEVLWCTEBRZEEDER 3L GH-LEM - TMOIEAEFDRE
("2)Boeing 777 TOCFRPELER A D EAE (DDE)

(V) BEERYIZOBIECESETRRT ZLERSHINEIH L, BEDHBERLLBL L= DERDAESS
&3,

(Vi) LHHBOTOTSLATRERBERETFELTL SO THNIL, BEOEEHEIAEIBET 510, RETTH
BLEAARBRLAELAKL,
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(T)Boeing 787 CMHCFRPAE# MDEAIE

Boeing 787 Tl. X &, AR ELZ SO ABEEEDS0%NNEEME TEOHLNTIVD, CCTERLUMNEHEFELZ. fEEK
(MTBO0H (5.5 GPa) KU EHIZELY5.85 GPad 5 RAIZH T ik KM T800SE . 777 FEAIN=P2302D E ARV +TH
(R F BRI ZRALETUTLIHBRLLR TS [17].

787 TIE. IKREICT LI LEE TEALCFRPA AL I=CEMN D, ZDMEMEENAHREL TWDEFHEEZ T
BY. ek LEIFD T LM (Equivalent Level of Safety) R T 5= I1Z1&. —BFBIIZHFT =2 R 5 F R Z 4. Special
Conditions) ZiR T CENBETH o1z, EARMIZIE, ZILZ =D LIERICRITRICK RN RELZELTE, GREICIEIFESLEN
EEZLNDIEDL, RITHICHKIRERD X RIGHE (flame propagation) I3 2R EEEE (TN oT=M, HIKIRERZIRD .
FE RN UA— RN—ACFRPTHEMEIN TINS787TIE., + RN RGBT I HIEINERTHI L MBELI=ELTH
RETIARADHERELCENZBHERNTHEI_LETTVENHOT-.

FAAIZL., 2007F4R26 BIZH R BEHEEZ LML, N TVYIFE=F U EE o1, TOHRE. 12 DEANEERMZE/ 1OV HME
£ (Air Line Pilots Association, International (ALPA)) Mo E RAMRH SN I=AY ., FAAIZZNGITH LAV M ERE KL, 5l EH
EIXREDEBY2007F8H6H (787-8MDE! K FIBAR AR (200353 H28H) . 25-360-SC“Boeing Model 787-8 Airplane;
Composite Fuselage In-Flight Fire/Flammability Resistance [18]” (787-8 D CFRP&!##{A R %R (%14 CFR 25.856 (a) THAES
NENKBFICEVDWTHLRRIGBIENZRE T ALETIRELH D RO EFRYHIABRD N TEBASGEE (L. ThoZTl
L. ZREEANTHSLERILITNIEESEN, ) ELTHRESNT .

787-8IZ DL\ TIE, CFRPE T E DB AL VIR T 284V T IV ERICHT X2 MICEAT HEHEEHT-25-363-SC
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(T)Boeing 787 CTOCFRPHE M DERIL (DDE)

“Tire Debris Penetration of Fuel Tank Structure (200798148 E) "AdH 5,

78770 S LTI, TERUBAKREEN S KB —RIBEM [CCFRPAREHITERASIN=CEITMA T, 75— =, R
AU1Z5x 9 BFLLHBEK (14 CFR 25.981. 2001/5/71% 1+ 66 FR 23086) A #IO TEAIN-CETH 5D, Chld. 19965
7H178. TWASO0O0{E/747-100 (#5255 ) MNP REBRKB IV VN TRELIZKIEIZKVER . BERICESH-SHORESE
(NTSB/AAR-00/03 [19]) TIRESN-REME~NDIRELTHREIN-LDTH S,

MBI VICET L EEE T4 DOHY . TNOERI-1IRURI-14ITRYT, KD 14 CFR 25.9811% “Fuel tank
temperature (RFE RO DRE) LIS, BREAV OV AT LNDRERERAFREL TS T, KIEOR/IN—IFD
SIUGEAELCTERBHIB LKL FNIXE M oT=h . 2001/5/71F (FDEFE TIL. & FEA“Fuel tank ignition prevention (AF52>
JDEINFHIE) " IZEDY ., SINRBREFRESETIIALELNESNT [20] . D&, 25.9811F, 2008FE7A21HIZEZ A
“Fuel tank explosion prevention (A¥12> 0 DG FFF1E) 7(2ZEY , B(Z2018F9H 20 IZHRESN ., S HIZE-TULVS,

PHigxt R IEEICTHE R EREREMNSLY ., BiE ZEME (Electro Magnetic Effects), % #&[£B&G (Bonding and
Grounding) &EFEIEN S, CFRPIZEBICLERTEEMICE LI LML, KRDFFFEATIEIRIGTELZNIEAN LMY, £2TH
RENOHSEMEOREZEETLHLLLIC. ERRBEERIL:- RBLGME. D7 X FT—RULEZHREL. R EEER
VIRLGHS, (HREREHBE T HIEMNTE [20],
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(T)Boeing 787 CTOCFRPHE M DERIL (DDE)
#£3-13 TWASOOENIRFK - B EZEHREZZITTONTSBOREEHE (1/2)

B0EES £ (FR30) &B&E(BER)

Examine manufacturers design practices with regard to BRELZORAQOAVR—R U DESIZT DN TERETER
A-00-105 bonding of components inside fuel tanks and require EEDETZREL. LEICICTRANDTEEEEZHE

changes in those practices, as necessary, to eliminate BT A-DIZHRHALTTERDBIILE,

potential ignition hazards.

Review the design specifications for aircraft wiring KENKZELI-E2TOMEHDOE R RFEDEREHLH

systems of all U.S.-certified aircraft and (1) identify ZERBREL.)REL BELAHZILDEEFEL. (2)
A-00-106 whi.c.h systems are critical to safety and (2) require DETHNIE. FOREBRTLERET E-ODE

revisions, as necessary, to ensure that adequate EARDDIL

separation is provided for the wiring related to those °

critical systems.

Require the development and implementation of BRELA R D BREETICHEFBL=BRILERIC KA FERAD
A-00-107 corrective actions to eliminate the ignition risk posed by | YX /% Hifg T A-ODIEERBELZBRKL. FOELE

silver-sulfide deposits on fuel quantity indication system ERHBIL,

components inside fuel tanks.
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(T)Boeing 787 CTOCFRPHE M DERIL (DDE)
#&3-14 TWABQOEMDZEFK - BEHEMZZITTONTSBOREEIE (2/2)

HEES

#h& (R0

#E (B3R

A-00-108

Regardless of the scope of the Aging Transport Systems
Rulemaking Advisory Committee eventual
recommendations, address (through rulemaking or
other means) all of the issues identified in the Aging
Transport Non-Structural Systems Plan, including
¢ the need for improved training of maintenance
personnel to ensure adequate recognition and repair
of potentially unsafe wiring conditions;
¢ The need for improved documentation and reporting
of potentially unsafe electrical wiring conditions; and
¢ the need to incorporate the use of new technology,
such as arc-fault circuit breakers and automated wire
test equipment.
To determine whether adequate progress is being made
in these areas, the Safety Board believes that, within 90
days, the Federal Aviation Administration should brief
the Safety Board on the status of its efforts to address
all of the issues identified in the Aging Transport Non-
Structural Systems Plan.
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(7)SAE International

(4)ASTM International

(%) EUROCAE (European Organisation for Civil Aviation Equipment, B B RE1fii 22 & F 2 B #8)
(T)RTCA (Radio Technical Commission for Aeronautics. fiZE#EZHMTEESR)
(#)NIAR (National Institute of Aviation Research)

(1) CMH-17 (The Composite Materials Handbook 17)

(%) NCAMP (National Center for Advanced Materials Performance)

(2)MMPDS (Metallic Materials Properties Development and Standardization)
(7)1S0 (International Organization for Standardization, E[F1E£EL #18)

(3) IEC (International Electrotechnical Commission, E& ERIZ#E )
(#)ANSI (American National Standards institute, kB &R E
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SAE Standards
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SAE Recommended Practices
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SAE Information Reports
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Digital Annexes
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SAE Materials Specifications
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AMS Aerospace Materials Specification
AS Aerospace Standard
ARP Aerospace Recommended Practice
AIR Aerospace Information Report
ARD Aerospace Resource Document (Technical Data Report)
J Surface Vehicle Document
JA Surface Vehicle/Aerospace Document
MA Metric Aerospace Standard
MAP Metric Aerospace Recommended Practice
MS Industrial Lubricants Standard
SMC Systems Management Council Standard
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HoNdHEEZONLD T, REDIKRERILT 5.
1. A-5Aerospace Landing Gear Systems

SUTAVIXTICEATEZERTHY . SR AXD VI E—FEOBELEERM OB RN FTEINGS . TE. FED
DIDDEMXEICIE. XLV TE—FICEAET HLDIER A5G0, BIEHKE. 7+0—F 5 EMIFELLY,
2. A-6 Aerospace Actuation, Control and Fluid Power Systems

THOF1IT—4 FlH. FAERTLIZEL. A-6A, A-6B, A-6CH/NEEREZD TIZILD/NRIILERZSKEREZERTH
%, $(Z, A-6B Actuation and Control Steering Groupl&. A-6B2 Electrohydrostatic Actuation (EHA), A-6B3 Electro-
Mechanical Actuation (EMA) T7 V7 F1T—RIZEI dEmMNEH LN TV,
3. G-37 Process Intensive Materials Certification Guidance

HHENTORR(CKECEG SN DM ¥ %EProcess Intensive Materials (PIM) EEZEL. TN o TEE SN D E R DRI FX
BIHEBRXEDNEMEZRMELT, 2023F(CIAb EIFON-EER, PIMELTIE, RBRLTVSERBERMAIZINA . CFRP
PEIIVIRFEZEREL TS,
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firX& (Technical Reports) ZHILZFEZE1ToT=. £ DFER % System Group/Committee Bl [ZF4-55H554-201ZR T,

BEEEITREZERRUBMXEL. UTFITRT LGB S TEToT=

F4-5D5FK4-20ETHOED T FLHI
BEEICEZRARNBD
KERFATIZRARNRENED

MR ICRERNRENED

IRF 2023F(CRIASNF-ZER . RRYVTIL—T

RR—=ULBRORFOIEAB ] F, FESHI(RIT) ELH SN TLDEDIF,
BRI ENRITH. RLKUERH) LEBEFESNTLDIDE, FSTFDFEHETH
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Aircraft Systems Group (Chair: Robert Garner ( N/A))
Committee Technical Report
&5 /M &5 F£AH Z2E B
A-5 | Aerospace Landing (YExEh) 2023/9/21 Tire Spray Suppression - Airplane | 24X FL—DTILEMZ BT/ A
Gear Systems AIR1904C Design and Consideration for ADEEEEHABRT — 25T
(#ExH) 2023/6/1 Landing Gear System EREEBEORRE IO (BT EH.
ARP1598D Development Plan ElirEHE. K. ERAKE. £0)
(fE%H) . . EEZEEOREMRICEATIMERLE
AIRAS9AA 2023/4/18 | Landing Gear Stability ZORRSE
A-21 | Aircraft Noise Standard Indoor Method of
Measurement (B%{E) Collection and Presentation of the | AyyaF4—E4—RIvIFIUSY
Aviation Emission ARP1E279A 2023/12/18 | Bare Turboshaft Engine Noise i{it@_ﬁlﬂ’é@,%ﬁ%?—@ﬂi%&(ﬁ
Modeling Data for Use in Helicopter TOREAE
Installations
. Fuel Flow Rates for Jet-Powered ﬁﬁﬁ/:/h%ﬁ\gé’cmiiﬁﬁ?’_é
(%47 2023/4/4 Commercial Aircraft Taxi [ﬁ%@#?;ﬁ%ﬁ;ﬁ%z%ﬂ%d‘é?v-
AIR8035 0 . LW ERBEREBET H-HICTH
perations NE=FRABRT —2EFLOIZLD
({E%h) 2023/4/16 Aircraft Noise Level Reduction EYEEOMEHESERL AL
ARP6973A Measurement of Building Facades | BIEY 20D EZER M
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#F4-7 Aerospace CouncilNDEERiTE ERDEENIKR (3/16)
Aerospace Mechanical & Fluid Systems Group (Chair: Stanford Fleishman ( - ))
Committee Technical Report
= 22y &S F£AH Z2E BZE
A-6A1 | Commercial Aircraft (Ve h) Aerospace - Lightning Effects on WEINHESRATLICRIFTEE,
AIRG18EA 2023/4/10 | Hydraulic Transport Elements on BHICEEMHERBEDSS, &/
Aircraft LT D=0 DERETRUVHEREE
A-6A3 | Flight Control and (P ) Aerospace Active Inceptor “Active Inceptor” EFFIE N B 1Rt D
Vehicle Management ARPS764A 2023/11/13 | Systems for Aircraft Flight and 24—k ﬂ“yb*“/X?_-I:;z\gt;ﬁ'lét,_a
Systems Engine Controls BRERFICERE T ARERITONT
Integrated Rudder and Brake Passiveri D 4K S HS R L LB
. . assivelgd J4A—RINY IV AT
Aﬂfﬁi;‘;; 2023/10/24 fedsll U;'t\’NG.enf ral Reql:'rer;e”ts AoTWBH A TL—FAH)La
or Fly-By Wire Transport an — S rDEREIECONT
Business Aircraft
A-6B1 | Hydraulic Servo %) 2023/4/21 Guidelines for Specifying LUHORULY L/ (FERTE)
Actuation ARP7138 Synchro/Resolvers DEFREEEDDI=ODHARZAY
A-6B3 | Electro-Mechanical (Ye%E) 2023/12/20 Tire Spray Suppression - Airplane /;'«ry;sj"l{—o)?b’é_#[ﬂi%ﬁ-“/ ¢
Actuation ARP7101 Design and Consideration for ADFFETEABR T — 25
AIR7100 Development Plan ElirEHE. K. ERAKE. £0)
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#4-8 Aerospace CouncilNDESERiTE B DEENIKR (4/16)
Aerospace Mechanical & Fluid Systems Group (Chair: Stanford Fleishman ( - ))
Committee Technical Report
= am &5 F£AH Z2E B
A-6C2 | Seals Retainers (Backup Rings), ASA716M /Sy iRz LA S HE
(21T Hydraulic and Pneumatic, THHRUVEMIBETEEINS.
AS5782C 2023/8/1 Polytetrafluoroethylene Resin, HERVZEXRMEROYNE DL
Solid, Un-Cut, for Use in AS4716 L:PTFE%'J?fT(/\‘7'77“17')“/
Retainers, (Backup Rings), ASS857M/ Sy ¥R A LA EHE
(847) Hydraulic and Pneumatic, THWBETEAINS . BERY
ASSSglc 2023/7/3 Polytetrafluoroethylene Resin, ZEXBEIZHAOUINE DAZLPTFER
Solid, Un-Cut, for Use in Static L= (NI T7vTILT) BITES
Glands to AS5857 GRS
(FAT 2023/6/20 Polymeric Bearings for Linear B THIFLT—ARYT— AT
ARP7204 Actuators ) DHERFERE
(FAT 2023/6/6 O-ring Molded From AMS7379 AMS7379MD 7vET LM SHESHT-0
AS5729B Fluorocarbon (FKM) Material )2 DELEE (L. SR, OvbhE)
(FAT 2023/5/1 Sealing Techniques for Missile SHAILIZEAVSNDEERUEE
ARP1833C Applications DL —IVICET DHEE R AT
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F+4-9 Aerospace CouncilNDBEER T ERDEENRR (5/16)
Aerospace Mechanical & Fluid Systems Group (Chair: Stanford Fleishman ( - ))
Committee Technical Report
= am &5 F£AH Z2E B
A-6C2 | Seals BT OF T30S0 T4 F
: . 7 DEBERIRA S VNED R AEF]
I f for Fl -y :
() | amsine | ectonctsemmesiriud | B e
PP A EDERIL—/OEIRIH
ERGYEE
Static Axial O-Ring Seal ISV RUVZFDHIEEBIZE T,
ERH) | 5003 /5/16 | Applications Without Anti- IR E (RKE 111,500 ksi) T
ARP1234E Extrusion Devices for Engine and SNBEHHLPEZREN TN
Engine Control Systems EL\O'J‘/7W$20)E§§‘|'§§€'E&
WERH) | 003 /aj13 | O-rings Molded From AMS7410 AMS7410D 7vED L bESNT=0
AS7256 Fluorocarbon (FKM) Material Yo OERE(HE. NEL OvhE)
A-6C5 | Components (AT 2023/6/27 Design of Tubing Installations for @gfﬁg)lﬁ,i%%ﬁgg;i%%;ﬁ
ARP994C Aerospace Hydraulic Systems ﬁ%ﬁg—fﬁ{ﬁ\ =B
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#4-10 Aerospace CouncilADBEH flTE B S DRENIKR (6/16)
Aerospace Mechanical & Fluid Systems Group (Chair: Stanford Fleishman ( - ))
Committee Technical Report
= 2 FR E5 FAHH B B
AE-5A | Aerospace Fuel, 4= - ) BHUNDEHINOHESNSE K
Inerting and Afl?;l—rlls 2023/2/20 i‘;:::lztﬁitezze;iszi? Non STy (ROy TR E)
Lubrication Systems (B9 H1EHIRHE
AEREMEHO BRI R T LEEER
(fExEh) 2023/9/28 Aircraft Fuel System Design HTBEBDHARSA
AIR7975A Guidelines k. ERAK. MR R, BERE
KICBET AFHREEDLFE
(fExH) 2023/9/20 Glossary of Terms - Aircraft MRZEHEIC IR A E ALY ER LY T
AIR4783B Ground Refueling and Defueling LEXRICEETHHES
. RZEAE DR, Rk, HEERBE SR
R | o | esmemcomoneres | BEROR
P EEERE
AE-5C | Aviation Ground (#ExH) 2022/12/1 Hydrogen Fueling of Aircraft, in FRZEHE AR L L TSI R DR IAK
Fueling Systems AIR8466 both gaseous and liquid form ROBHBIGATOARFERTE
SAEDHPTIXAE-5CIZE|Y B THNT
AE- Hydrogen Airport LD AHY, AE-SCHD FE B IZHELY, AE-
5CH Task Group S5CHTEEINTLS
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Aerospace Electronics & Electrical Systems Group (Chair: TBD ( - ))
Committee Technical Report
= Z2g &S F£AH Z2E B
AE-7C | Systems 4= . . Hh EER R R UMM ZEROM A IS DT,
(FEAT) | 037473 | Electrical Power, 270 VDG, Aircraft, | 5\ g gy s s 5 % . #1IR
AS1831A Characteristics and Utilization of o
ERRE
Fund tals in Wire Selecti AS50881[ZHRTE SN T=T AV DER
(FERE) | 002105 | and Sing for Aerospace | QEAEERT SLOOHRE,
AIR6540C licati ENTIAVRIRT HIGEDEEA
Applications EDIRA
KR TREFSNMEER GRIAKR)
(Aﬁ’;g:A) 2011/8/3 g?ﬁfg'i!g“ded Dynamic B R T LERCENSEBRIZHLY
¥ T) BN/ 8D —S R T LISET B8
fii X &
AE-7D | Aircraft Energy Verification 'Procc?ss for Thermal FAACEASAD I A BT . fiZotit
Storage and (3617 Runaway Mitigation in Large ERORKBEEMRATFLIZETS
Charging ARP7131 2024/2/16 | Electrical Energy Storage %%@?{%iﬁ(:fﬂﬂjéhél*)b‘
Powertrain Systems in Normal f7&§'1%32%5%?§390317_'—9
Category Aircraft and Rotorcraft 1253 1+ T E K I<EH
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Aerospace Electronics & Electrical Systems Group (Chair: TBD ( - ))
Committee Technical Report
= B &5 F£AH B B
AE-7F | Hydrogen and Fuel (BT . . BRZoHE M (FK BB E 2BV TE
Cells AIR7765 | 2019/11/18 Eons'.de/:?tt')ons fo/; Hqurotgen Fuel | B <emEe. mEmRURNE
(ER-020) €lis In Alrborne Applications KR OERRERZ BRI E
(EResE) | 20207275 | EUROCAE/SAE WGSO/AE-TAFC | EIfAE S FRAMMHE ML KSR (KR
AIR64ng;l (2013/6)* Hydrogen Fuel Cells Aircraft Fuel &) BRRBN LDV T LERM
Cell Safety Guidelines EHTHRATIEOREA(ES1>
(BHERR) : | REKRERBET ZEKE S FR
AS6858 2022031/74//:)1 netallation Of Fusl CellSystems N | s AT eI~ R 2 1HERL
(ED-245) | arge Civil Aircra T B DRMEHERE
- MZHADRAKEZRBEDOFTER
EXRH) | 2019/11/20 | Liauid Hydrogen Storage for URAKROBARER DRI
AS6679 Aviation +3HARSA>
(#e2h) Gaseous Hydrogen Storage for INRUR TR HEA DS RIKEDTAR
. 2021/7/6 | General Aviation VRURKRDREIFRITR DR 2 IS
(EUROCAE ED-XXX MASPS) SRSy o

) (YYYYIMM*E#IRDEITERT. TN LOEABIIE#EZEH (RR—JLELREL).
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#4-13 Aerospace CouncilA D BE:EHR TR E S D EFENIKR (9/16)
Aerospace Electronics & Electrical Systems Group (Chair: TBD ( - ))
Committee Technical Report
= 2 E5 FAHH B B
AE-7F | Hydrogen and Fuel (eZh) Hydrogen Fuel Cells for Propulsion #’Ei&%‘bﬁﬁ%ﬂﬁﬂ%’@-ﬁ?@iﬁ%
Cells as7141 | 2923/5/22 | (EUROCAE ED-XXX MASPS) ISBEAE AT STICEIRE S
A EMEF AT OREOELE
AE-7P | Protective and 4= — . . MIL-STD-704(Z#EHL 1=~ T T1)—
C t Breakers, Trip Free, A ft, ) 2
Control Devices AéS%Sg;lB AP Gléfwl;lral rSea:ec?frfcat::)pn f:fre T | DIk G
P EHERE
(feech) Circuit Breaker - Aircraft, Trip-free, | fifiZe44FA348. 1~35A. B4 T1D+
AEIAE 2023/7/13 | Push-pull 3 Phase, 1 Through 35 1) F2V)—®Dpush-pul B —Fy T
AE-11 | Aging Models for MZERARERER AT LOFG
Electrical Insulation L Aging Mechanisms of Electrical EHRITIS, BBROFERUT R
in High Energy (F47) 2024/2/16 | Insulation Materials in a High T OERRAIVISHEH A FHE
Susters AIR7374 FRTH-ODHERIEZIRME
4 Energy System HARS A ERER A %I£ARPT375C,
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Aerospace Electronics & Electrical Systems Group (Chair: TBD ( - ))
Committee Technical Report
= 22y &S F£AH Z2p BZE
AE-10 | High Voltage High-Voltage DC Electro- EEFEANEECEAGEELFAE
(F1T) 2023/5/10 mechanical, Solid State, and FEEL. TOFEATELGES . AL
AIR7058 Hybrid Switching Devices in BRERAYF T EMEHEL. £
Aerospace Applications DIRPER
(fEEH) Isolation failure development in Eﬁ%ﬁﬂﬂ)j’z}}fﬁt_ﬁﬁﬂ:o)%%&/{\yj‘-
2023/7/8 . Y=L RTLIZEITHEBE TR, TD
AIR7146 high voltage battery systems BEREU RS $ER%E) 12 DUV TEEA
: ESEEERERAREICENT,. EXR
(fes i) Pyrotechnic actuator for fast MELREL BIEEZIZB-0I1T5
AIR7258 2023/5/3 action as electrical protection in BEEEEA(YFUSEBELTHN
HVDC aerospace application SNBHKI T 7F1T—2DIHRIC
B9 HIFM NI EEREA
SAE AIR7502 TE &SN T=VL-3/VL-4D
- : HERNOEEEFERT HEENGH
(P ) Safety and Reliability of High- THEN T T —a v E NI E
e 2023/4/3 | Voltage Electrical Wiring and K[UECHR DA R H (EWIS) DE%
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Aerospace Propulsion Systems Group (Chair: lan James (Associate Fellow, retired))
Committee Technical Report
= /M &5 F£AH Z2E B
E-31G Gaseous Procedure for the Continuous ﬂﬁ%‘”:%o)@—lf‘zl‘zt)‘/h\éﬁliﬁé
(F1T Sampling and Measurement of *L,%’jiz (Eo' f:oz’ '\fo’ N?E G, [P0}
ARP1256E AT Gaseous Emissions from Aircraft %‘:ﬁ'ﬁw“?/ju_jg 7 Tﬁ?é#ﬁ
: . 8qHE. L RITHPORBREAR
Turbine Engines T BEDTIEALY.
E-36 | Electronic Engine Guidelines for the Integration of e g e S5e s
Controls . Electronic Engine Control Systems é_’_ygfl’ﬁafitljy/ﬂiﬂ%ﬁ
(547) 2024/1/16 | for Transport Category (Part 25) (FAEEC) VXTéjéEH'J%%jJT: V=
AIR5924B .. DIMZEHICIEEL. HEESE 516D
and General Aviation (Part 23) HixEFT TO—FIZDLVTERBE
Aircraft
4= . . MEBDIUOURUTARTDIR
(R1T Cybersecurity for Propulsion ﬁ_n . = mer
aR73e8 | 202335 | o ciems F LD AN —tF 11T RIS

ERVIREYS 21
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Aerospace Propulsion Systems Group (Chair: lan James (Associate Fellow, retired))
Committee Technical Report
&S 22y &S F£AH Z2E BZE
E-40 | Electrified Propulsion (1T 2022/8/1 Nomenclature and Definitions for | E-40CER T AT XEIZHEBE LT
Committee ARP8676 Electrified Propulsion Aircraft FRTRERABELTOERETHTE
(F1T Architecture Examples for %;}_ﬂﬁﬁ_ﬁg";ﬁ;@*ﬁﬁkﬁﬂ (%%WL‘
2022/8/1 e . . HRE.BEVATL, IRILEX—ETE.
AIR8678 Electrified Propulsion Aircraft BRI AT T— R )
HA/MENHEOEBRICESES-E
FHIMENESLEVNLSILESHD
AT LDEEEFHHET 5F=bDFHA
(fe%rh) 2023/1/13 Assessment of Electric Engine FUR. BEDIMGD-ODEH
AIR7130 Failures Leading to LOPC Zim-L TSl e Rd FRZRM
MagniX®magni350/650% AT LD 7=
BIZFEE LN TR ZEH (33-022-5C)
Z5| A
: - BIHESRTLORART HEICE
(#E2h) Integration and Certification EanTs-Eis1g, 2 55k
AIR7128 2022/10/4 | Considerations for Electrified VHAF U REFEDT-HLD T, Rl
Propulsion Aircraft LR/ICERERFEE T AMRICZILDOT
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Aerospace Propulsion Systems Group (Chair: lan James (Associate Fellow, retired))
Committee Technical Report
&S 22y &S F£AH Z2E BZE
E-40 | Electrified Propulsion MZEREAROBKXTALERIC. B
Committee (%) 2021/3/8 Endurance tests for Aircraft I O U DRKREMST 51
ARP8689 Electric Engine OIZATHTH A - @2 BRI @ T
fzAAF R
BEMEDOREMHTHEZET ORI
BLREBREI ANFEBITDOVTER
BEHEEIR—KR LD
o WERE—F
(fEXH) 2019/4/2 Safety Considerations for « BRBERETEFIA
ARP8677 Electrified Propulsion Aircraft o OVR—RUMIIOERBIZETS
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Systems Development, Safety, Component Process, and Management Systems Group (Chair: Buddy Cressionnie)

Committee Technical Report
&S 22y &S F£AH Z2E BZE
S-18 | Aircraft & Systems (21T Guidelines for Conducting the RRMZoHE . R T L M2 RS
Development and ARP4761A | 2023/12/20 Safety Assessment Process on HEFBDF-ODHARZA2 T, 14
Safety Assessment £D-13 Civil Aircraft, Systems, and CFR 2x%°14 CFR 33, 35F MR E K
( ) 5) Equipment %EI:@'SLTL\%;C:‘:G)EEEE
B REMZER. D AT LA T LHE
(F1T 2023/12/20 Guidelines for Development of DHBEE KoM, D, RER
ARP4754B Civil Aircraft and Systems MEDERBIEZHLTLNAILED
BELOHEREZEST
(#EZdh) Applying Development Assurance | MBSEIZ&kYBASIRET (Development
AIRG953 2024/1/10 | with Model Based Systems Assurance) #{T5F AL R Y%
Engineering ARP4754BM Appendix ED il & TR
BEDMEMERETZHIZ, #IKED
WERF) | 5004 /175 | Contiguous Aircraft/System AT LD —ED i EHH
AIR6110A Development Process Example ARPA761TRE ESN 1= Bl & A 5l
T. ARP4754L 4B EH Y
(FEZh) MEH RV RTLRERIZENT,
AIRSATS 2023/4/21 | System and Aircraft Stage Reviews | BAF{REE-L DStage of Involvement!Z

HETHLDEES
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Systems Development, Safety, Component Process, and Management Systems Group (Chair: Buddy Cressionnie)

Committee Technical Report
B 22 BS F£HAAH Z2E BZE
S-18 | Aircraft & Systems _ ARP4754BMDI EE3FE BAFETE IIZE
Development and (fE2h) Constructing Development HINTWAERBRIIAEEZHSS
Safety Assessment AIR6I1SA 2023/10/18 | Assurance Plan for Integrated AT LAICHEETIRIZEETRE
Systems BEELGERZ. BEOHKIMHEE
L=t ®m
S-18A | Autonomy WG 1SO 21448 ERL-#EED T2 1D
: - NAZHERL. TNAARPA7SIAE &
%iifz) 2024/1/21 ﬁpf'y'”g SOTIF to Aviation UARPAT6 TIRESNI-MZEIZH115
ttonamy 2T LREBLURLTOERICH
WTEDLIITHIEL TSN ERT
S-18C | ARP5150A and (5% (%) ARP5150A Safety Assessment of Transport Airplanes in Commercial Service
ARP5151A WG ;’E’) ARP5151A Safety Assessment of General Aviation Airplanes and Rotorcraft in
¢ Commercial Service
S-18D | AIR6219 SEE WG (324 (%) AIR6219 Development of Atmospheric Neutron Single Event Effects (SEE)
L) Analysis for Use in Safety Assessments
$-18H | Human (3% (5% ) Boeing 737MAXDEE (NTSBO R EEE) X (TT-FAADEFEITLY ., SAED
Considerations for ;’L) DATLDREHEFHEEANERIZBET H5EE R (G-10, G-45,5-7, 5-18%) LFAA%E
Safety Assessment ¢ SUREORNERLER TELFMFEZCZTDY—ILORELXBIEITZER
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Systems Development, Safety, Component Process, and Management Systems Group (Chair: Buddy Cressionnie)

Committee Technical Report
=5 B &5 F£AH Z2E B
G-10H | Human Factors FREEE (BIEA—H, MBS TS1V)
Considerations for (e ch) Human Factors Recommended b\ﬁéfi?;; isbl\*;’gi"/;gl\sgcs 2_52\32;%
the Certification of 2023/6/23 | Practices for Showing Compliance (L'i",. BMRIET 2 A7 <)
. . ARP7143 . ) ICERLTINASIEERT LTE
Flight Deck-Cockpit to Regulation 25.1302 W REH IR EIEAIER (S-18HEE
Equipment fRAVELY)
G-37 | Process Intensive ol Process Intensive Materials (PIM)% i€
. Guidelines for the Development °
Materials (fFRe) 2023/12/23 | and Certification of Parts I?/Iade of %E’ %O)WJF&%’EE&%E‘%‘ CFRP,
Certification ARP7524 . I e Materials (PIM EIIVHRETHR-BRDDEZE
Guidance rocess Intensive Materials (PIM) | wiz4z 5 (RSoL 2R
Guidelines for Manufacturers PIMDAEFES AT LDREEZ B
ESH) | 5003 /12723 || RegardingithelProduction System EEXETIAARSAUE R
ARP7523 for Parts Made of Process DB REICHHILI-EIEEEE
Intensive Materials (PIM) EMIZRT
(%) Distributor for AM build -
=P 2 7 1] > Y
AS7041 AT e distributors Requirements HEERROMES~ORRER
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D ZEEFARNDREFZEIEMIZITI-OICHELLIZEEOERE
(4) ASTM International

ASTM Internationalld. # ¥ R UZFDREEE. BEEFICOVT,. 4IDRMEERTESITHMN T, K. IZHEFEHITEL
TW%, MEHICBERANRVERDODNIEMZEERRUZDOTICRESNTLSAEMTNEES(UT. BMEESFL)E
RA-21RUVRA-22I12R T, R DSAEL DR TERIX. SAENACEYDHIEZ BELE-PRBEHERIRELTLSDIC
L. ASTMIZ/NEBEPCEARFEZRRELTEY . EAR TSN TS,

FRE (2024F 1812875058115 {EL ) #H R (FETEASTMORBITHDIENTE, HTEERZFIISMEHRET S
BEIE. BODEMERERLDBEREFATHEL. ROSNNIEREITHIILNTES, HEBEOAEREICKREEEZE
THRMEESENDEE REZEE; voting member) (X, E—HEMNSIF1IZTHHIEN . EEZBRZEIIEAKRDES KRBT
HHENLDFIRAHDEDD, ETHEE (FRBAOEZIINMHY . EREETEHIENTES REZETHCTE BB XIE
BEEZRDHDHER (Negative with comments) [FATHREFS N, GENGRULA H NSRS BICRBIN LD, TDHIEF L
ERXEDEHRIZEKD,

RA-21IR VRS- 22ITRLEBRTEE R UL MERICARITIRMEZEESFESH. FELTEY. BMH (B2, BO7,
B10%) WiEEH| (D14) . HilgtE A # ¥ (D30). FEEER (F42) LENRH D, MEMDBETLERDLSLEA D ITHLINT
WADIZIZ . A EZFDEDIZ DL TIZSAEDAerospace Materials System GroupNEEMLIBEHL. ASTMTIE
INLDOMBDOREREE DILITHRBIEN LI TS,

MZERE (REENMARVRER) ELTOKFEIE. D03.14 OkFEMFEM) £D02.J0 (L HRF) N HRE TIZEI/LZED T
WBES5THAH., DOIDIZAIL R R (Scope) IR A (Gaseous Fuels) THY . &ABKEIELTDKEIXDO2 (RiBESR.
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@ FELCHAERNDRELHBBHICITIOICLELLGLIEEOEE
(4) ASTM(DDF)

R R UEER) RO/NEERD02.J0 (MZEAFE) BRI IZES A HEHEMN D JUAKFRIZDULTIEDO3ZEH DN,
BIAKRICEALTIEDO2.J0ZHFIDIZTIAA—F REZEB LN D,

D03.14NFEZELXI R (Scope) (EFE L#ix CERREM) ICRESN TS DT TIHGELA, KRICELTHESN TLDH9HD
g (R4-2ZRURA-24) [2IE MEHAKREFOLDER H =570,

Fi-. FiR AR A B MERN (SAF) (2D T, Hifi/ME B =D02.J0.06 (& A ZE AR FrE DASTM D75661ZF LN T,
BIEFHD RSN (Z—FSAFLERDIEBRH DEG R, ——FSAFDIEFEC LIZTDRELEICERERE) NRBEINT
WBH., BRREHERAER R TIEHEVD T, ShU LDOREEFTHEI ST,

R4A-21 MZEHICBEFRENRODASTMREMIEESD—EX (1/2)

S REJ=ES RN EER

D02 | Petroleum Products, Liquid Fuels, and D02.J0 Aviation Fuels (fi1ZE BA%1)
t‘g;gﬁ% IR B R ) D02.J0.01 | Jet Fuel Specifications (2 Ty MK EHFE#E)

D02.J0.02 | Aviation piston Engine Fuels (ZE#FAE RV T DU R E)
D02.J0.03 | Combustion and Thermal Properties (PABEE ZARI4E1E)
D02.J0.04 | Additives and Electrical Properties GRIIYI R UV ER4F1E)
D02.J0.05 | Fuel Cleanliness (A} D&% E)
D02.J0.06 | Synthetic Aviation Turbine Fuels (& R A ZE A %)
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@ BELCHAERNOREZBIRMICITIOICBDELLGLIFEDERE
(4) ASTM(DDF)

£4-22 MZEHICERRAEVDASTMREITEESD—ER (2/2)

S TTEI=FS

M EER

D03 | Gaseous Fuels (KUAREAFL) D03.01 Collection and Measurement of Gaseous Samples (UAKER ¥ D
YT EBIRE)
D03.12 On-Line/At-Line Analysis of Gaseous Fuels (AR E DA S5 4A
T INSIA )
D03.14 Hydrogen and Fuel Cells (K& &A%} & ith)
FO7 | Aerospace and Aircraft (FFEHfinZE) F07.04 Hydrogen Embrittlement (K &z 1k)
F07.07 Qualification Testing of Aircraft Cleaning Materials
(MZEHsx S F DR EHER)
F07.08 Transparent Enclosures and Materials GBBR7Z E (R EH# )
F44 | General Aviation Aircraft F44.10 General (—fi%)
(14CFR 23R ET B/ R ZEHE) F44.20 Flight (Re4T)
F44.30 Structure (1&:1&)
F44.40 Powerplant (1 77)
F44.50 Systems and Equipment (> AT LEEE)
F44.90.01 | Advanced technologies (Fc#E$%ffT)
F44.90.02 | Operations Integration GEfiD#HKE)
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D ZEEFARANDIREZTEEMIZTIEOINELGLEIAOEE
(€4) ASTM(DDZ)
F4-23 ASTM D03.14 UKFRUBRHEEM) FMTEESHELELTLARED—ERX (1/2)

RIRES A A
. . . SEKE (AFREAH 35/70 MPa) IZSEALTULVS
D7606-17 ;tea:;\;jeadrtillj;z;\cctélcleFLoerdSZr:sp;I;ng of High Pressure Hydrogen and Y e Y b
1SO 19880-9& 17 ER L TEHETE X (WK85676)
Standard Test Method for Visualizing Particulate Sizes and BAESSFEREE MR VRERKAKES
D7634-10 Morphology of Particles Contained in Hydrogen Fuel by DHWEFODEERZRUBEDOHERE
Microscopy HETYESEh (WK84134)
D7650-21 Standard Practice for Sampling of Particulate Matter in High AVAN)—LT4ILAFERAWNERIFIRYME DY
Pressure Gaseous Fuels with an In-Stream Filter LNy b
. . BEENRAXIIRERKEFOMEFOKE
sy | e e et G e
yeros BT BB ELRBE
Standard Test Method for Determination of Trace Gaseous KERE DDA RIRMEAR YO BIE
D7653-18 Contaminants in Hydrogen Fuel by Fourier Transform Infrared ETE% T (WK78815. ILS (Interlaboratory
(FTIR) Spectroscopy Studies) EfEH)
0767522 Standard Test Method for Determination of Total Hydrocarbons | #ABEFR/KEZDRDRRIL/IKFZEDBITEHiE
in Hydrogen by FID-Based Total Hydrocarbon (THC) Analyzer ETYEZE R (WK70956)
. , , . L MEEMRIIRREASAKKZTFOTDOFH/N
D7676-23 Standard Practice for Screening Organic Halides Contained in A& AL 0 B 55 3k

Hydrogen or Other Gaseous Fuels

ERETYE 3£ (WK84434)
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D ZEEFAFRNDREFZHIEMIZITI-OICHELLIZEEOERE
(4) ASTM(DDE)
54-24 ASTM D03.14KZFZRUVBRHBM) HMEESHMNBHLTLSRED—ESRK (2/2)

RIKES E2X Xk
Standard Test Method for Determination of Total Organic KEFOELEHN\OTVIEMRUVEIEAZD K
D7892-22 Halides, Total Non-Methane Hydrocarbons, and Formaldehyde | {E/KHEEDBITE A%

in Hydrogen Fuel by Gas Chromatography/Mass Spectrometry ETYEZE T (WK81095, WK84441, WK84445)

& — s R AR T —_ TN = »
D7941/D794 | Standard Test Method for Hydrogen Purity Analysis Using a jlij;;ﬁ%;ﬁg;ﬁ%%%igiggfﬁ%
1M-23 Continuous Wave Cavity Ring-Down Spectroscopy Analyzer st -7 " 73
4
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@ ZEFARNDREZHIENICITIOICNELLHBIEDEE
(%) EUROCAE (European Organisation for Civil Aviation Equipment, BX | R RE1fii 22 & F 2 B #48)

EUROCAEIL. IEEFIFAEEL TMZERKE EDOMADHIREL AT LDEELZHR>TEY . EUROCAEDWorking Group
DHI50%IERTCAL LR THEEFTHOTHY. SAEEHBITERL TWS5REEH D MEMDEBE . KFEMEHICEARDIFEL
Working Group (WG) iy, EEERITEEDR THOAZEFIC OV THRREAEL - (R4-25~F4-27)

#4-25 EUROCAE®MEENKR (1/3)

z82 2%
55 Z2E 55 B2 E2E B
Environment (ETeh) Environmental conditions and test | gz #se|cFHEIZa R—F%
WG-14 | (RTCA SC-135/WG-31 EDn14H 2026/9/30 | procedures for airborne UhDIREAERFIEE (ED-14GDH
LIEE) ) equipment ETHR. RTCA DO-160&[F %)
(SAE AE-2, AE-4& 38 (KETeh) ED-14HMD S E (ED-14GH R ET N
1) D "234A 2028/6/30 | User Guides to ED-14H BIEEZITT, RETHREZHEMG .
- RTCA DO-357& [E%)
] i Minimum Standard BLESTH ERBOREBHHAR
V\ég_? E;Sﬁg:ritj:tons ED-xxx | 2024/12/31 | Environmental Test Conditions for | f#RURBTFIEERE
Ground Based Equipment (RTCA DO-380&[RI5F)
ARIETHEHASNSETFE

MASPS: Minimum Aviation System performance Specification (JiZE R T LD RIEERER %)
MoC: Means of Compliance (=what is required by FAA/EASA etc. Methods of Compliance& (X £7:5)
AMC: Acceptable Means of Compliance (EASAD #1T. FAAMAdvisory Circularl 229 %)
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()EUROCAE (DD%) F*4-26 EUROCAE®DEENKIR (2/3)
Z8= RELE
55 Z2E 1 £S5 B M B
Hydrogen Fuel Cell MASPS for Liquid Hydrogen MZEHADRIAKERBHOFTIER
WG-80 | Systems ED-xxx 2024/6/30 | storage and distribution on-board | W&IAKFDHIARNETBED LTI
(SAE AE-7F&5E ) aircraft 9 DMASPS (SAE AS6679)
Hydrogen Fueling Stations for s e .
G#%) 2025/6/30 | Airportsin both gaseous and g'%@ﬂ%7l<$&u'w$*$®ﬁ
ED-xxx o HWAT—3av
liquid form
MASPS for Gaseous Hydrogen INRRZEHEA DS KEDTTER
ED-xxx 2024/9/30 | Storage and Distribution for Small | USAKZDHAREBEORLMEIC
Aircraft B89 DMASPS (SAE AS 7373)
ops ¢ g | Cells £ HERORITHEED —RERR
MASPS for Hydrogen Fuel Cells for | (2B hZ##ET 5-OICEKE S
ED-xoxx AR Propulsion T Eithx FI AT HFEDMASPS
(SAE AS7141)
. . . Guid terial f d SC-EHPSDFEITERITTHRAT
We-113 | Hverid Electric R | BIR) | tiation of Electrc- Hybrid | UAMISHILCEIS <<
Propulsion ED-321 | 2024/1/10 \ i (MoC) ZE &L .. FESNBEA ML
Propulsion Systems EHPS Bi 75 3% (AMC) D=0 DH AL R
Guidance material for durability _ e
ED-xxx 2024/12/31 | substantiation of Electric - Hybrid ﬂﬁ;rﬁﬂkl%?l?éwezﬂjﬁé?éjc
Propulsion Systems EHPS =
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JFE
O BECHAKRANDRELTHIMICTIOICBRELLGLIEEOEE
(*2)EUROCAE (DD%F)
F&4-27 EUROCAE®MEENIKR (3/3)
ZE=R REER
'S AN BS BHiE 2= B=
High Voltage Systems (2718) (%) Aging mechanisms of electrical KEHEZFATEZATLOOY

WG-116 anf:i (;omponents in ED-320 2024/2/5 insulation materials in a high
Aviation energy system

R—R DRSS IEHEEIZDINT
BETL. SBETBICHAT U REIRIH®

Interface Characteristics and
Power Quality of Aircraft High
Voltage Propulsive Electrical
Systems

ED-zzz 2024/6/30

MERDOEBEHELRTLEDA
VE—Jr—AFMHEBENREICON
THRE

Guidance for High Voltage Risk
ED-zzz 2024/9/30 | Mitigation at EWIS and Human
Safety Level

BEREROBEEG R (EWIS) &
VADREIZBLWTEEEIZLSY
ROERBTB-ODHAF R

Aging mechanisms of electrical
ED-xxx 2024/2/5 insulation materials in a high
energy system

EBBNEEATEVATLICEITS
EXBEFEORESEICONTER
L. BREBICHAE O RE RIS

Electrical insulation aging and life

ED-xxx 2023/12/31 models for a high energy system

EEBHEFEATEIVATL EICE
BEECESMICES FIEREZMED
BELIECREBRAMRSA ., HEEIF
RUSERFEEIZH (SAE ARP7380)
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(I)RTCA (Radio Technical Commission for Aeronautics)

RTCAI£1935%[ZRadio Technical Committee for Aeronautics (fiZE BRFEMEFER) ELTREL. RETIEIREIDIZAERM
MK (Standards Developing Organization) EL T, KEEMMZER (FAA) LHEFADEREFAREEFZITELELGAS, L
TOXEEERT 5,

» Safety Performance Requirements (SPR)

* Operational Services and Environment Definitions (OSED)

* Interoperability Requirements (INTEROP)

* Minimum Aviation Systems Performance Standards (MASPS)
* Minimum Operational Performance Standards (MOPS)

* Reports and Guidelines

CNBIIRTCARIZEE (TN =27 D4 AIE B % (Special Committee, SP) IZHAMNTIER SN D,

MOPS [ZFAAM Technical Standard Order (TSO) BRI 5 (1 HFEZERITTEL THERASN . MASPSIIHF DM ZERFIH B
DFHLVNE T ZRKBTIEDOELELL TS, T1-. ICAOIX. MASPSIZ T EAFHLNE T DFOMEEF ELGERELEY ., & E
DODRBMZELABVEDZREZERLLEACHLWEMNZERYT S LTSEIZTNELE-TH(RTCADPath to Certification) .

MASPS¥MOPSENXE(L. 27D 45 E B % (Special Committee, SC) I[ZHMNTHER SN D,
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@ FELCHAERNDRELHBBHICITIOICLELLGLIEEOEE
(Z)RTCA(DDF)

RTCAMHPIZ&%E. BAMSIXRD6HERE7THEAMALTLNS,

s EXRBEMER - BRI R AR AT

o (E#H) FEMEAEAFEEE (JAXA) - (KR ZERAUERT

- (E®hHiEBL-BE-MEBMAKE EFMEMER - AAFHVATLKKX S (JAMSS)
o (—EHMZERZERS XTLME (JRANSA) - (%) SClabAir

o (BN XEXRBMIRERE - YITRIUY(RR)

o (—#) BAMZEFHEIESR (SJIAC) - EREBEIE )

(&) W ERILFEHATRT

FHZ, SC-135([IHRALGIRELERAETH TICE T AEAMEEFRGEEOHRO-ODEEERETIESTEY ., MEH
D EHL (Electrified Aircraft) ©“ &Y E SRt (More Electric Aircraft) [CEWTIYEEEZIET EEZ5TIVD, SG-1351F,
EUROCAEMDWG-14 (Environment) EtEAL TEEL THY. FIDHIEZED —DTHSHDO-160D & #HTHRDO-160G
(Environmental Conditions and Test Procedures for Airborne Equipment, 2010/12/8%47) I&. #RE). EHA 1. ELEEK X
ZE,. B HESMEICELTHELTEY. EUROCAEDED-14GERI—XE TH S, DO-160G [XISOIZ&> TEEIZEZISO
7137ELTHEBSN TS,

2023F4 A 1B LRRIZH=IZHIESN =Y. WESN=XEERA-28RURA-29I12R T,
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(DIRTCADE) ®4-28 2023%FIH - HIEE NI YRETENI IR (1/2)
= XEET =
mEY g Piptes XE4 B
SC-159 | Navigation DO-401 Minimum Operational ICAODIZES KUHEICL>TERINT
Equipment Using the | 2023/9/21 | Performance Standards (MOPS) BT 17 ILERME KRGS AT L
Global Navigation for Dual-Frequency Multi- (GPS). AULA RUBEN—IADILEFEI R
Satellite System Constellation Satellite-Based T L (SBAS) EBEERATHMEBEHD
(GNSS) Augmentation System Airborne BRIIZXETHED
Equipment
SC-223 | Internet Protocol DO-404 Minimum Aviation System End-to-EndD T R ILEIEIZFITT HELND
Suite (IPS) and 2023/9/21 | Performance Standard on ATN- FAA DETEIZ ZiET 5O DELD T, XKE
AeroMACS IPS End-to-End Interoperability & EUMBEAL TREL-ZE /i LB ERKE
and Certification #@EL=70—N\IL PATLDERIZHE
HEREEEDH-LD
SC-238 | Counter UAS Systems | DO-403 System Performance and ZDOXEIL. Counter UASU AT LEBRY
2023/6/22 Interoperability Requirements for | ZDRHELAN)LIZEH T AIBEEZEDHBH-0
Non-Cooperative UAS Detection DEOTHY  BMHEATLDMEREE (AN
Systems TA—=ZIZDWTIRELI=BD
SC-242 | Spectrum RR-001 RR-001 Survey of Radio RTCA SC-242&EUROCAE WG-12445 2t [F CHE
Compatibility 2023/11/28 | Frequency (RF) Performance L2 DT SNE AT LEDARIES
Standards for Aeronautical RF L H a2 AT (Z{E Al ge/n EAR B R 3K
Systems (RF) M BEICEA 9 % FH R BEZZRTCAL
EUROCAED A FRIRIZIZDONTEEDT=LD
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D ZEALFAAENDIREFEEMIZITOI O ELLLEIEDEE
T A(DD B}
(DIRTCADE) $®4-29 2023F(THT-IHIE SN I-YRETSN1=1HE (2/2)
- = XEES =
O3y T14 Piptes XEA M=
SC-228 | Minimum DO-400 Guidance Material: Standardized KEEEH AT LTODERPIZ Lost C2
Performance 2023/6/22 | Lost C2 Link Procedures for Link (LC2L) IZEBL . 2 8% 2T AHA[REME
Standards for Uncrewed Aircraft Systems DHBHUAS ERBEREICHII O RER
Uncrewed Aircraft H3sLm
Systems DO-3778 Minimum Aviation System ZDMASPSIE. UASEBE R - 1 B71=6D
2023/6/22 Performance Standards (MASPS) [Z{ERENS. E4IF (CS) LIS HE 1%
for C2 Link Systems Supporting (UA) DR BEITH>a< R avk
Operations of Uncrewed Aircraft A—J)L-U2 - AT L (U -V AT
Systems in U.S. Airspace L) #2RL, TNIZRNERTHD
DO-381A MOPS for GBSS for Traffic JS5AC. D, ERVGEEHZEBL . HL5RE
2023/6/22 | Surveillance B#EITOVASTE NI S RBEHZEE T
BDUASEELIZBASINARBERV AT
LDz Dith EERS X T L (GBSS) D
MOPSE& &, BEZRDERETE . & HE. %
BE HAZIZL-STHERALBERV AT LA
DEMERETSHE0
DO-398A Operational Services and DAAVATLMER. &2, e, lHHE
2023/6/22 | Environment Definition (OSED) for | FAMEIZRET AEHALEL . FEI T AT

Uncrewed Aircraft Systems Detect
and Avoid Systems (DAA)

HOERZERLTHLD
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(Z)RTCA(DDF)

F4-30ITRTHREIEIREXFUOLAAVEMICEAT LD THSD, DO-3111EBoeing787-8DE K EEBA R FEZHEIZHITES
ni=H, 787-8DM AEE#E TIX., DO-311TIEAKFAA Special Conditions No. 25-359-SChH%V@E RSN 1= [23], DO-311(%,
787T-8MHE KA TUINEHIZRESN ., TWEIL, DO-31IANRFHRTH S,

%=4-30 FTERVFOLAAUEMIZET HRTCA DO-3115R41&

XEES

== pha £

T 4% 2170 XE4 BME

SC-211 | Nickel-Cadmium, DO-311 Minimum Operational (IBhR)
Lead Acid and 2008/3/13 | Performance Standards for TEEDDO-311AD W ARIRHE
Rechargeable Lithium Rechargeable Lithium Battery
Batteries Systems

SC-225 | Rechargeable Lithium | DO-311A Minimum Operational FTERYFIHLAALUEMBRUOEM AT L
Batteries and Battery | 2017/12/19 | Performance Standards for NEFEtE . BiEE . Rl EE . 2o sk
Systems Rechargeable Lithium Batteries BREEEEFELRUMEZEIAZS A =T/ RO I—H

and Battery Systems FXREL. RAVETAY RUHEAAA /Y

F)—%E0  MEHEICBELTEESND
ZERIFILEM R TLDOHKET. TR
RUKREIZEAT 2HA4F 2 X (MOPS : IR {EE
FTERER %)

LT SHULEIT IECHEBROEREE-L
T2 WhRFEDEM I, COREENSR
REhd
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(Z)RTCA(DDF)

F4-3112R T RTCADO-347(%, N RUVUFBRDFEERXF O LAF U EMICETHRETHAMN., ZDE. FITSNT-DO-
311AIZ. 2WhULEDEHEFZFTHEMETHN—LTINE, TRA-IEBHDBE(BEHE)IDORDERT,

:=4-31 RERVFOLAFUEMIZET HRTCA DO-347#71#

v - I%%% =
J3vT44 247 0 XE4 BME
SC-225 | Rechargeable Lithium | DO-347 Certification Test Guidance for Mz kL TREESNA/NE - RN
Batteries and Battery | 2013/12/13 | Small and Medium Sized ERXYFIHLEMBLIUEM AT LIZET
Systems Rechargeable Lithium Batteries | AREREF R U FTDHA A AMNIZIRE L
and Battery Systems NEREFEFRETSLD.
AFRRICENT HIE. MZEEMTERT D
EHETT.BtMRUVEBMATLNENET
SBEEE L RICRI-TIEFRILT HFERE
LTHEINDS.
#4-32 TRERXIFOLAAEMDBTE(BEHE) LSRR
H A XIEFR B+l (Wh) BH )L (Wh) EE R
Very Small Wh<2 Wh<2 UL 1642, UL 2054 [XIEC 62133IZE & L TLILIEE
Small/Medium 2= Wh<60 2=Wh<300 14 CFR 2x.1309 % 18251709 LD = &
Large 60<Wh 300<Wh (RTCA DO-311 R U/X[ED0-347%5HR)
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O BECHARANDREZHRMIZITI-OICHELGLIEEOEE
(#)NIAR (National Center for Advanced Materials Performance)
« NIAR[ZWichital 3 K= (WSU) RO THY. 120122 —(FK4-33) L2200 %R (R-34)5H T
«  Wichita)l 3 K= H % HKansas ) Wichitati D E#ilL. The Air Capital of The World.
* CMH-17RUNCAMPDE /%% E (FAA, NASA, DoD3F) i o ZEE.
« 91,400 ADRRYTEHEL . FE T H2{84,0005 )L ($136018H) .
o IAFAMIKRZOMEFHEERROFEIEROKRETEAMI. REMNLDOEEERFRETIINT.

S

wWSu
I— NIAR
— CMH-17
— NCAMP

i, WEMHM. MEIFE
FiMI10D 52—

— & ¥ELab (20)

NIAR: National Institute of Aviation Research

NCAMP: National Center for Advanced
Materials Performance

T AU HAERE

7. 670, 400

7 —
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@ BELCHAERNOREZBIRMICITIOICBDELLGLIFEDERE
(F)INIAR(DDEF)

%4-33 NIARIZE

BESnTWS120t 5—D—&

1 | 3DExperience Center Dassault Systems& iR, MR ERFITEN TN TELHIDEMDBAFE

2 | FAA Assure BABOZEMICEALTHEHF29OHREEMEDTS4TUR

3 | Aircraft Structural Test & Evaluation Center (ASTEC) MZEHORELIL. BERAR. BEERVEEHE

4 | Advanced Technologies Lab for Aerospace Systems (ATLAS) | #E&#MERITZE PO BRI ERMTICHIE TEARMEBE DT

s Jerry Moran Center for Advanced Virtual Engineering & RET =TT IS5 aL—230 ENTAUTTAVIOEDOH
Testing (AVET) EAOL 1=

6 | FirePoint Innovations WSUEKBEEEERE IR R FEBMEI Y ML 2—IHEEE

;| Center of Excellence for Composites and Advanced FAAD Joint Advanced Materials ad Structure Center of Excellincew—%BFﬁt
Materials (FAA CECAM) LT. EFMZEEA~ADESHH RV EImM B OERLXE

8 | CMH-17 BEMBEDNIFT VI THACMH-17TDERL

9 | NCAMP FAARUERREB AL T BT —EXN—ADEELZE

10 | National Center for Aviation Training (NCAT) AM, CAD/CAM ., EEMHZED N TOMERVEED -0 D FIFEHE%

11 | National Defense Prototype Center (NDPC) FIZTESTVIRPERHEDEEEZETHAEMDEE R U EE B HTRAF

1 FAA Center of Excellence for Technical Training & Human FAATZE. LYRELTMEEEZXBEL. GO SE /L EMZEREED

Performance (TTHP)

AMEIEZERRET D,
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(FINIAR(DDEF)

F4-34 NIAR[ZERB SN TL\E22D I MEE% (Laboratory) D—&

1 | Additive Manufacturing ((&Bi&#2) 2 | Advanced Coatings (B ##RE/ L EI—T 1)

3 ?g%/g;é:ﬁl\gs;higigr;é’ic)Prototyping 4 | Advanced Technologies Lab for Aerospace Systems (ATLAS)
5 {rzg;yLI;AbO{Z\r;EC_I_ce)nter for Advanced Virtual Engineering & 6 | Aircraft Structural Test & Evaluation Centers (ASTEC)
7 | Ballistics & Impact Dynamics 8 | CAD/CAM Lab (CAS/CAMEFZEFF)

9 | Composites & Advanced Materials 10 | Crash Dynamics

11 | Digital Twin 12 | Environmental Testing

13 | Extended Reality Lab 14 | Full-Scale Structural testing

15 | Mechanical Test 16 | National Defense Prototype Center (NDPC)

17 | Reverse Engineering 18 | Robotics & Automation

19 | Small Unmanned Aircraft Impact Testing 20 | Sustainment

21 | Walter H. Beach Wind Tunnel 22 | WERX
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(FINIAR(DDF)
FrUNARICHRWEMEFHEEREROMEFRRLRLH D,

TEXTRON Aviation
AIRBUS (Beechcraft, Cessna, Hawker)

\[/

HEXAGON
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O BECHARANDREZHRMIZITI-OICHELGLIEEOEE
(#3) CMH-17 (Composite Materials Handbook-17)

o D4FFMILKEFEDNIAR (National Institute for Aviation Research) [CERE S =t 2—D—D2EL TES.

« CMH-17D#I& T#HSHANC Bulletin 17 Plastics for Aircraftd %31 5520184 ZAM Coordination GroupME&irshs
FTOEREEREZRA-3I1ZRY [24],

o FHBEZRA4-4IZRT.

- BIIEEEME (PMC). £33V REBEMH (CMC) RUEEEEEMH (MMC) ZRREL. TNENITHIGLT:
Coordination GrouplZHMWNTESE). R—LR—UI2HLHHBRICIEEEH SN TLVELAY, 2018410 A 1ZIENon-
Metallic Additive Manufacturing (JE&B#MH DIERBER . AMXIINMAMEREEN %) Coordination GroupZ iR iE.

« FAADLESRMZEZIT. FAADSRASN-UTOEHEETS.

1) CMH-17£ &% #15 9 HExecutive GroupZ &I+, # ¥ 5II1ZF & K (Chair) Z1E8 9 5.

2) 2B RNDT. Coordination Group (CG) (##151(=. PMC, CMC. MMC. NMAM®D42) B\ R T o~D i+t
F O - EMOTELGH B DOBIREIT.

3) EARIEEN B L& L TWorking Group (WG) (PMCTI&, REIZTREINDKSIZ1ID) TN T, TNENDEAT
DEFICBVWTEET 5.

4) FEDMFEZ &ICTask Group (TG) AFREIN. EHONI=FIBICAI> TN FITVIBEICHELGEEXETS. IR
(&. WGITHRET 5.

5) EBRIIFAAN LR SN, LEEDCMH-17DFEIZXIET S, BT, V14 FAMILKREFEDNIARNZEL TS,
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(H)CMH-17(2D%)
2018 AM Coordination Group Formed
2018 Release of Vol. 2H — CMH-17 Handbook
2017 Release of Vol. 5A — CMH-17 Handbook
2013 Release of Vol. 6, 4B — CMH-17 Handbooks

2012 Release of Volumes 1-3 Rev G — CMH-17 Handbooks

2006 Transition from Army to FAA as Primary Sponsor
Established Roadmap to New Composite Materials
Handbook “Release G”

2004 Joint Meetings with CACRC, SAE-P17

2002 MIL-HDBK-17 Vol. 1F, 2F, 3F, 4A, 5
Commercial Publication through ASTM

1999 MIL-HDBK-17 Vol. 2E,Vol. 4
1998 Joint Meetings with ASTM D-30
1997 MIL-HDBK-17 Vol. 1E,3E

1996 CMC Coordination Group Formed
1993 MMC Coordination Group Formed

1990  First PMC Data Set Approved
1988 MIL-HDBK-17B Vol. 1 Release
1986  Secretariat Added
1978 Coordination Group Formed

1959 MIL-HDBK-17 Plastics for Air Vehicles

v

1971 MIL-HDBK-17A Plastics for Aerospace Vehicles PMC: Polymer Matrix Composites
MMC: Metal Matrix Composites

CMC: Ceramic matrix Composites

1943  ANC Bulletin 17 Plastics for Aircraft 3 _
AM: Additive Manufactured Materials

X4-3 CMH-17 DXL A 520184 1AM Coordination GroupM XL SN 5E THEEIERE [24]
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@ FRELCHAERNDRELHBBHICTI-OICHELLGLIEEOEE
(7)CMH-17(2DF)

Leaders Committee

Handbook Chair
[ Funding Agency: FAA

Executive Group

Secretariat (NIAR, WSU)

PMC Coordination Gr. MMC Coordination Gr. CMC Coordination Gr. AM Coordination Gr.

Working Group (5) Working Group (5) Working Group (6)

—Working Group (11)

PMC: Polymer Matrix Composites

Spacecraft Guidelines Statistics MMC: Metal Matrix Composites
CMC: Ceramic Matrix Composites
Crashworthiness M& P Supportability AM: (Non-Metallic) Additive Manufacturing
) ) () RIFWG#
Data Review Safety Management Testing _
M & P: Materials and Processes
Engine App. Sandwich
H T : CMH-17 Meeting & $1 %
®4-4 CMH-17 D4R %5EIZIFE-TECYERK
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@ JEEREANDREZHIEHI

(1) CMH-17(22=%)

¢ CMH-17/NMAM®D #H# R % B4-512R 9, TRE. 6 DDWGIZHA MM TEHFL TS,

Handbook
Chairpersons

TI=BITRELLGHFEDEHE

Secretariat

PMIC Executive

Comrmittes

CMC Executive

Committes

X4-5 CMH-17/NMAM®D #8185 [24]

Material & Processes  —T——

MBAC Executive
Committes
F" ™
Data Review —T—
\, >
4 ™

Statistics

Design & Analysis

Testing

Guidelines
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(H7)CMH-17(D2%F)

« FAALLESRMZEZT. FAADSRASN-UTOEHEETS.
1) CMH-17£ k% #1593 HExecutive GroupZi%IT. M#AlICE &R (Chair) ZE@ T 5.
2) 2B RMDT. Coordination Group (CG) (##15l(=. PMC, CMC. MMC., NMAM®42) B/ \U R Ty o~D i+t
FOER - EMOTELGHBDOBIREIT.
3) B AL EEN B L &L TWorking Group (WG) 2N T, TENEFNDOEM A FIZEWNTEET .
4) ¥EEDMFE T &IZTask Group (TG) NEREIN ., EDLNI-FIBICRI>TNIFTvIBEICHELGZEEETTI. R
(&. WGITHRET 5.
(WGRUTGIX., £ L#ETHSHCoordination Meeting (2[E1/4) LIFFIIZE Aon-line meetingZBiE)
5) EBRIIFAAN LR ESN . LEEDCMH-17DFEIZXIET S, BE(F. V4 FAMILKREFDNIARNZEL TS,
o CMH-17I2T7—3%HT=ITHBH LY BIE-BLTHHEEDFHEIL. CMH-17 Standard Operating Procedures (2019
F11A26FT) [CRRBESN TS,
« EfalIYellow PagebfE [N HEHICLYRAICRMEIN, BRECEITOoNS, RERITHRAONI-OAVMNIL T EES
N, RRINDFETRDRATYTIZITEF L (=1L . Leaders Committee D¥|EF T, RAZMNENTEINDIEEELH D).
« Coordination MeetinglZ&M35LBBMNICREICHEY . REERAHPIZ7 VA TESIDE/RT—FEXFEh b,
=1L, 25, RIEZHmITHELBEERE RS,
« WG.TGRIBNEEZE-TEY. BRADEMADHBBIFTELLEW L, RKEBALDT I ZRATELGWNT—40H5)
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(7)CMH-17(DDF)

« #KCoordination GrouplZl&. &4-35I27RF KS5IZChairFE &, £{A%CMH-17 Handbook Chairh\{fi$E53 %,

#£4-35 CMH-17DZE & [25]

Chair
Larry llicewicz (FAA)
Handbook . : . .
Curtis R. Davies (FAA, retired, 2023/11/11#1 %)
Industry (optional)
Larry llcewicz (FAA)
PMC _ . .
Curtis R. Davies (FAA, retired)
MMC Curtis R. Davies (FAA, retired)
Leaders Coordination _ ) _
Committee | Group CMC C.urtls R. Davies (FAA, retired)
Cindy Ashforth (FAA)
AM Curtis R. Davies (FAA, retired)
Cindy Ashforth (FAA)
i NIAR (National Institute for Aviation Research),
Secretariat I . .
Wichita State University
Funding Agency FAA
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(7)CMH-17(DDF)

o BTE.CMH-17/\UFTv7(E, R4-3612R 7 Vol. 1~6MD6EMNSAEMNSRFTEN TS,
« NMAM Coordination Committee Tl&. 202445 K% H4ZIZVol. 7 Non-Metallic Additive Manufacturing (SE€E# ¥ D&

BiEh) c&EEPTHS,
o Vol 7IEBIEMHDBEREMRE X HMRELTLEN, §&. BIELNDEEEMH BIZIEEIIVIR) DEREER

#4-36 CMH-17 Handbook® &4 DR &k ([ GEE#h) (&, RET X IFHAREER )

Vol. No. A -AE hfx* fifi¥& (USS) 4TH

Guidelines for Characterization of Structural Materials

L | GeisRs 0T — SRS R U5 EET 25 1F512) HF) | 21995 | 2022/9/6
Polymer Matrix Composites: Material Properties (#IlEEE &M ¥ T—4%5)

2 KX EEHIRF AR I B E 5 (. Volume 2 AnnexEL TRIE TIZAE->TULNA. H (F) 279.95 2018/7/9
Materials Usage, Design and Analysis

3 | (. RESE. B BERARGEELOLOOTF—40RAAE) | CF | 27995 | 2012/7/10

4 Metal Matrix Composites (£ /REE S # ) B (A) 109.95 2013/9/18

5 Ceramic Matrix Composites (T3 y I A EE S #MH) A(-) 152.95 2017/6/29

6 Structural Sandwich Composites {&1& R YRy FEEMH) kR 119.95 2013/9/18

7 Non-Metallic Additive Manufacturing GEEB# ¥ DIEREERS) #{mrp — -

) BRETIZHEEL, FR(FT L7 Ry L) s A—B— (B8) 5 F-GoHEE DS, () D FEFETIE, MIL-HDBK-17&L THAT.
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SO RBM T H#ECERAINABEMLARILITETNIE, NURTvoIzmABI eI 5,

o CMH-17I2T7—3%$1=ICHBH LY BIE-BL T 5HEDFHEIL. CMH-17 Standard Operating Procedures [26]

[ZEEHEHIN TS,

o FEMNSBE (R . #iF-EERICELSFIEE., F4-37ITRIESD2DITz—IXM B,
« Working Group (WG) [XChair(24 ) Z#§4 L. Handbook Chair® & 2% 155, # L HEWGHA L E A (X, Handbook

Chairh’ g9 %,

o WGIE. BEGEEXERIIET 51-8ITask Group (TG) #5&I15, Task GrouplE—BFIGIER T IL—T THD =5 1E

#4-37 CMH-17 Handbook® —EDEX D &4 48 [26]

Phase Phase FELFWG ABWG BE-LNHEFRE
1 JOP Y hRIERETE O O
2 T—REG - BN T VIR O
3 REMIO—R—JIRE O O
(F1T)
4 H AR R EE - Bl O O
HEHEE O
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(7)CMH-17(DDF)

E N R ho=-LEENT B EITH B A, Executive Committee DA EEB TWGIZT B TES,
 CMH-17~DIBHBFEDHERIIH T 5FIEZ. LLTFIZRY,

i BHUHRELOBE — RMTIARUGELEDORYAUICXEZRMEIZTEHDEZTHZIEL,
SecretariathAMEIELTRLY
i Eﬁ&ﬁ%J:O)FEJEEXIﬂﬂ%I&W%‘I B9 5 — Secretariat, BiEYHWCHER. RABFEERVZED
P DHEENDEED T EELTLLED
ii. EXGARCETSMEE — WCICBWTREL (MR BE. RW/RIFEERREZET, BREIINTLL0

o ERTICEMAHIEEF. RFMZEIZfFSh oA MELeaders Committee b FEEWCHERIZE>TEEIND,

o RABENMEREINDIET. ROATYTITEL ZEIFHFLGLD  RIAZEDFRIIWCHOERDEETHY., DialLd.
SEEILTWBAAVN—DREIENDETH S, WCHDERER KM IZ RS DRE THRIRTELELME S, Leaders Committee D
FIEE IS ZEA KD,

s RAEBEEICIE. ETOHRLMERENSE D, RABEAD I EYellow Page Review (JEEHERDLE 1—) ~D3
AR ERDMeetingDProceedingsIZ#BEL . BRSNS, SecretariatlE £ TDEYERY ZF L . Dia{&tmeeting[F
HCTEICWGHERICIREHE T 5, ZOFHE(X. CGIZkBYellow Page Review B iFIZd&k B Coordination Review(Z# LY
TRAAEEDPIAVIDHO-EZEICITERT 5,
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(7)CMH-17(DDF)

« CMH-17 AM(GE£Ei&RE & #2) Coordination Group Meeting (2023/9/26-28 (FRithBEfE) . A2 S/4> D H)
@ 9/26(:X)11:00~13:00(BAKfE 9/27 (7K)0:00~2:00)
i. CMH-172{&DIKR#AS (Curtis Davies (FAA, retired). Michelle Man (NIAR, CMH-17 Program Manager))
i. CMH-17/\2FTJvoVol. 7O HEH IR EREA
@ 9/27(7K)11:00~13:00 (B AKfE 9/28(K)0:00~2:00)
i. CMH-17®&Working GroupM bR LS (BRWGHEE)
Data Review, Design and Analysis, Guidelines, Materials and Processes, Statistics, Testing
@ 9/28(K)11:00~13:00( A ARBfE 9/29(%)0:00~2:00)
i.  Discussion (Curtis Davies (FAA, retired))
ii. Action Items and Tracker Updates (Michelle Man (NIAR))
ii. CMH-170451#%

« BEIC1ETH. HlZ(EBoeinglEFtt RN TOAS WM EELZ LTHRELTWSIENS, EHIESRITEE T RETHS.
A E(E. EnglishB{i (inch-pound) EmetricD M FEE AL E =AY EFRIZIXZ 34> TULVELY (inch-pound DA M ELY),
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(7)CMH-17(DDF)

« CMH-17 CMC (£53v/ REEE&##) Coordination Group Meeting (2023/10/24-25 (BR#hEERE) . A5 1> D H)
@ 10/24(:K)11:00~13:00 (B &K 10/25(7K)0:00~2:00)
i. CMH-172{&0IKR#EA (Curtis Davies (FAA, retired). Michelle Man (NIAR, CMH-17 Program manager))
i. CMH-17/\>R7w9Vol. 7 (#IRAFTE R D) DEBKIRIZ DT, FWorking Group® Chairhs 55 BH
Data Review
Design and Analysis
Engine Application
Materials and Processing
Testing

@ 10/25(7K)11:00~13:00 (B &K 10/26 (K)0:00~2:00)

i.  Engine Application WG®negativetk E(Zx 9 5%

i. REIN2024FFDZELFABEEA. FRAICOVTHDFEFITEOETHET HEN. E#ITESHEEN)

i. CMH-17M4 11220V T (Cindy Ashforth (FAA Aircraft certification Service))
TN BT, T—ARIE . MRHICKSEVBIBIZ DOV TIE WG/TGE#HEL . CMH-17/\U R Ty I(2HLT
L—DODEICELEDHDILET. MEMERZTHLINESEDERHY,
ANSID & B HIE & (ANSI-certified Standards Developing Organizations (SDO)*) (245 HY, BEfFEDSDO
(2B EVSEDHEAN (: ASTM, SAEIFEEEFARTZA . MMPDS. RTCAIER) o
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(7)CMH-17(DDF)

« CMH-17 PMC Coordination Group Meeting (2023/10/16-19, Wichita, Kansas)
10/16(A) &= (Tutorial)

Room # 219 301 313 264
8:00 - 10:00
1015 - 12:15 Bonding M&P Certification Statistics Damage Tolerance
' : GREH) Cindy Ashforth (FAA) GREH) Yellow Page review
13:15 - 15:15 (G h)
15:30-17:30 - - -
| 1. Ly ay (RR—SLBELRL)

iBEM: Cindy Ashforth (FAA Aircraft Certification Service)
EE L. Certification WG® Cochair (R E &) #7865 Dr. Simon Waite (EASA)EZ AT YT HH%, 4 E(ESimon

Waite BN R E D 1= . Cindy Ashforthi'— A TEEHZE Y

CMH-17 Volume 3G (2012/7/10%4T), Chapter 3 Aircraft Structure Certification and Compliance@ IRZEIZLLT D

ARIZDONTER, KE (FAA) LB (EASA) IZEWLDHDIEE(E. TOEEIZTDOVTE R,

« Structural substantiation and proof of structure of type design (#1E&RETDEMRER K ERETZH T SH1EEIER)

« Production support (& 37 8)

« Manufacturing defect disposition (2;& R aD A E (FRBEGEAR L))

« Continued operational safety (ft i D& &)
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(1) CMH-17(22=%)

=BITREELLGHEEDEHE

« CMH-17 PMC Coordination Group Meeting (2023/10/16-19, Wichita, Kansas)
10/17(K) <{k%5& (35FT: Beggs Ballroom)

AR HEHE
Mo e
8:15 - 8:45 CMH-17 D & DR 5 55 BA Michelle Man (NIAR)
8:45 —9:00 xER
9:00 — 12:00 FEWG/TGHM LD EBIK R IR FWG/TGMchair
13:15 - 15:15 S HDCMH-1712DUVT Cindg;ﬁ?gi‘;ﬁ:ff':’?ﬁ;raft
15:30-17:30 Leader Committee
17:30 - 19:00 Social Hour -
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(H)CMH-17(2D%)
« CMH-17 PMC Coordination Group Meeting (2023/10/16-19, Wichita, Kansas)
10/18(K) BWGITGIZHMN T, EBDFMRUBRETHDOCMH-17TORER R DHREF

Room # 301 261 264
8:00-10:00 Design Statistics -
10:15-12:15 Data Review Bonding Process TG

Sandwich
13:15-15:15 Damage Tolerance
Crashworthiness
15:30-17:30 Safety management Spacecraft
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(H7)CMH-17(D2%F)

« CMH-17 PMC Coordination Group Meeting (2023/10/16-19, Wichita, Kansas)

10/19(K) FHIF : EWG/TGIZHMIN T, FEDHMEUVLRETPFOCMH-1TOREIRRDREE. F& . 2ADFELED

Room # 301 261 264 Beggs Ballroom
8:00 - 10:00 Guidelines - -
Supportability
10:15-12:15 Materials & Processes Bonding Process TG -
£ .
13:15- 15:15 Damage Tolerance SA Compo.5|te Seat Closing Coordination
Meeting
15:30 - 17:30 i i i CMH-17 E>.<ecut|ve
Meeting
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(H)CMH-17(2D%)
« CMH-17 PMC Coordination Group Meeting (2023/10/16-19, Wichita, Kansas)
10/20(&) NIAROMERERZES
FRIDAY 10/20/2023

Central Time Friday
Time Group Meeting Location Lab Tour Schedule
Jerry Moran Center for
Advanced Virtual Engineering & AVET
Group 1 Testing (AVET) John Bardo Center
4720 E 18th St N, Wichita, KS NIAR Composites/ATLAS
67208
8:30 — 11:30 John Bardo Center John Bardo Center
’ ' Group 2 1800 Innovation Blvd, Wichita, NIAR Composites/ATLAS
KS 67208 AVET
John Bardo Center NIAR Composites/ATLAS
Group 3 1800 Innovation Blvd, Wichita, AVET
KS 67208 John Bardo Center

* Meet in the lobby of each building. Parking is available on the East side of the John
Bardo Center.
BEEMMEERE. HEEMEE. Textile, HRAREE . SRAMKETREE, v =Tt 53—,
[R5 D % ik % R
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20235 fh M Coordination Meeting TF &SN f=&512. 2024F &L, PMC, CMC, AMMD 3D N4 J)L—F D Coordination
Meetingh & B CRMESN D ZENFETEL., 202454 A22-25H(ZScottsdale, AZIZE W THHESN DI ENE RS- (202441
A308), REl. EOREFIHE. RIEAUSAVTHRETAIFELDILETHO M EEMDRBNRE THoI=2EMD. 2
BT CORBEREADSMNERMICSMHAHELOADTIZDIZ, 2024FFHIEHEEA L TADNAT )RR T,
F+4-38122023F FDCMH-17 Coordination MeetingB{EIRRERE D F EEFTT -

&4-38 2023FFDCMH-17 Coordination MeetingB#E KR &R B D F E

BifE B Coordination Group A=
2023/9/26-28 g 10[m] Additive Manufacturing (AM) FooA4
2023/10/16-20 %760 Polymer Matrix Composites (PMC) ¥ @ (Wichita, KS)
2023/10/24-25 34[g] Ceramic Matrix Composites (CMC) Foo4
2024/4/22-25 (#1ED | 3V L—THREFE XM (Scottsdale, AZ) +7A 52
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(%) NCAMP (National Center for Advanced Materials Performance)

(#%£]
o DAFFMILKFIZHRE SN TLVSDNIAR (National Institute for Aviation Research) D+ 2—ND—2TlEH S A, NIAR
DEFEXAT (Lab) PHARA=F7FILIEMIL TEHL TS,
o FAALEXRNHER THHOREEEZTL. TOMHT —IR—XE—HRITAR.
o HEAA—HIZERHBETEEZIE TS24, NCAMPODT—ER—ZAD#MET—2EDEZ M (equivalency) Z7R
FIET. BEDREEFIEICLEAR, KYURRIZHDDENE A TFAATRIIEHF A EMATRE.
o MHEA—AIEINCAMPLEHZ T HIET, EITH DA TOT S LHIGSTEHER I HFBIELFAARIIZ B DM HETIS
[CHY CEAFIREICES.
« FAATZ+T%<, EASA (European Aviation Safety Agency) . NCAMPASIE L - A& M EHEKR LR HBEET RS
A5 E%ERE(2014/1/144F1F [27]). FAAD BRI, 2010/9/204F 17 [28].
NCAMPI(&, NSP 100 [29] IZBI> T, ## - T RADKRIZEELIZLUT ND4DF1T5. ERDEEIL. CMH-17(RXIEZ
? [HiR T&HAMIL-HDBK-17-1F) & U DOD/FAA/AR-03/19 [30] IZ##L5 5.
1) MEEFHET—20UNE
2) MHEDAR
3) MHEDOHFAMEFRBE) ODEH
4) MHEORFMEOHER
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D ZEEFARNDREFZEIEMIZITI-OICHELLIZEEOERE
(F)NCAMP (DD%)

(#2#&] [31]

ERERMB ORI HBB/ABE SN TULMIL-HDBK-5 R U Z D# A THAHMMPDSIE. REIRUVEROMERKICHLS
NBERFHFRIELLTERHON TN =DI(ZxL ., MIL-HDBK-171&, MIL-HDBK-5% U'MMPDS (Metallic Materials
Properties Development & Standardization) DB EM IR THAHEALET I MELH oA, ERFF. FAADEER
[CWHEGERBTITAEZ oM TIVGED ST [32] . TR0 AA—HFERT MM ERHRREZELIITOILENHY.
FTORIZEONT=T—REEELIBAA—DITRET SO, thDEEA—HD B CHM B EFE A DRI E
JHGE . WHTT—HEEIMLI- LT, FAAL ZDRER - RBEEETOLENHY . ERTHEEIBYREIN TV,
ZZT. 19954 NASAILFAAR UMIL-HDBK-17& # [F] TAGATE (Advanced General Aviation Transport Experiment)
TOUSLEEL EEMBT —IR—XOHBILETSILICLIZ, Z20TOT S LI FRMBOT 2RI, KEBR
VRIFMOERERZECLOT. MHERREZBETBHEE. AREZITOFAABEIZE ST TNARMEER T HLDT
Btz TAFEMILKZEDAGATEIZEAT BR—LR—T [33]I2IE. 2OTATSLIZE>T, EEMHOKIRIZEST S
FrEIAL/A4IZ, BAMLI0IZH LB REN TN,

AGATEZTOJ S LIF2001F (TR T LA, TOHROLMBAZEDOXELTOTFLFMESA, B9 /DEERTOTO
TS LELTRA—RIZ3DD ., A REMEFESAKIZEITIIEDEEFIZAY  NASAIECMH-17, FAARUSAEE £ [H]
T. 2005 (CNCAMPZ &R LT=,
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(#2#&] [31]

1995F M i52008FE DEIZ. FAADEHEDNEB D T. 50l EOMHMNKEF-IIREUENEDHON ., 2017E3ABAT
220 BDOREENEITHTH D RBSN-HBIEEESMHOT—42(E, CMH-17 Volume 2[Z#BE S TLVS,
MEOADBREIIKBICHELEIN-A, EBHEDOMMPDSIZLERZE FEF T THHEDEHDT. 2008FE N
BUORHIC, JYBEMTRAMOEN:-TOT S LICT 5-00HEFBIEL-ERETBOT-
NCAMP(‘otU?-E#éhév‘-“—%fiiAl—i%m, FAAIZZ T ANONEEDTHYKITE1=H1Z. ZDFIEIEFAADEE
ZZHTHEY. T—2FAEE. CMH-17IZERL-MHEEZBAL. FEOONEBYICMITEHIEABETH D,
SEMHETE. HFHEICRIFZTTOLROEZENNE FERVERNSBNEZEDTOLIANDERLHFE, KKEHS
NTVADIZKL ., BEEEEMHTIETOLABEEOEEENAKE CMH-17TOFAFEZDILLELLRBETRETH
%o CMH-17IZ#8E SN TLS T —40%, BoAERTAMHEETOERDME R ICEVTHIEUMNEI M E, ERRICLK
DHODHBRETOTREIE T DLELHY . CMH- 17D T —FHERPRAITHEEL TLSEREDLNS=HIZE. Thi
DEFRERZ N PRI ERREL TEoENH D,

ITNODFIEEREDILET,. CMH-1TOEFNEXER LT LROBEICE ST, RRFHREICETLIHHEERADHIR
[CEND,
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« NCAMPD#E#E. TE [34] DLIITHSTHY. ENENDEEIZETRT .

Regulatory Governing Board

NCAMP

Suppliers Advisory Board Manufacturers Advisory Board Performance Review Team

« Regulatory Governing Board (RGB): KZEE, [EE. BE . FAARUNASANL DR KRB IZE>THER. NCAMPDEED
PFIEAFRA] (NSP 100%) ICH|> TSN ZEEE. F¥#ldL. NSP 110 Operating Procedures and Bylaws for NCAMP
Regulatory Governing Board (RGB) [34]IZ @ E S TLVA.

« Manufacturers Advisory Board (MAB): fZEFHEZICBEHSH0EM, T2HE. Tier IZTOREENISLEY, %%
KERLT.NCAMPODREDPEZHEDLE 1 —%175. . NCAMPD FE., FHiE, #MEHERUVBEEIEALDERIC
BHLTWAIIEHIERT HEVIFERICERLGKEIZIES. FEMIE. NSP 120 Operating Procedures and Bylaws for
NCAMP Manufacturing Advisory Board (MAB) [32]I[ZRRESNTHEY . TORAT. 5L EORENFTEZTHLTLS.
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« Suppliers Advisory Board (SAB): MZEFEHEDMEY T4 R UTier 2&Tier S EDRIXENFTELLY . NCAMPD
BREHECERDLEL—ZTS. BITMBPY TSI VYEREIL. BOOMBANCAMPORELZHEL TSI LEHER
H1FE%E1ES5. FHIE. NSP 130 Operating Procedures and Bylaws for NCAMP Suppliers Advisory Board (SAB) [35]IZ
HESNTWLS.

+ Performance Review Team (PRT): NCAMP®2E % 5 (+71-Authorized Inspection Representative (NCAMP AIR) &

UAuthorized Engineering Representative (NCAMP AER)WNSRERENS. WIFNEMIILIzOHILAV IR ZHTHY.
TEICELDNTOTELRWD, FTEHENOMIIL TEBERITTHENROLND, FIBED ELEFHE, /IRILOE
BRROBEDEETHY. BMI/ R ORESHORBREITOME. RIFBZRRETOI I LEREIZIYX DN
%, BEIIDELGEH . FEZEOLEL—VORROILE, HBREROARTHY . T BRRET OIS LERE
[C&YXIhnd GRERDILEWTIE, HEREAICKYIbNDEELH D).
NCAMP AIREUNCAMP AERIZ#571=8(Z1X. ZHZEHNQP 100, NCAMP Authorized Inspection Representative
(AIR) Qualification Plan, NQP 200, NCAMP Authorized Engineering Representative (AER) Qualification PlanIZ(R &
SNTVSEREBIFZHEL. NCAMP MABIZRESNDZDENHS.

o LEERONCAMPEH(E. VT NENCAMPDHR—LAR—U*ONCAMP Documents & Formsh o4 U A—RTES,
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RE.NCAMPIZRESN TL DM MR RUREERFPOMBOREEL. UTOELSYTHS.

[(REM ]
o fTINELE FERER) MH
o RMEICHIREM F
o fEIE AR BIREMH
* VaRTAM (Vacuum assisted Resin Transfer Molding)
« BB M H
« BMI(Bismaleimide, EAYLAZF)
« CMC (Ceramic Matrix Composite, 5 vIVEEEM )

[BEEEES]
« Core(NERZHR#1)
« Adhesive (3EEH)
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IRTE . NCAMPIZT—4AMBH IN TULA# K. RA-30DEBYTH B, IRE=MHEIZ DL TIL, T|A-40(2R T,

#24-39 NCAMPIZ&KYEFA{E (Allowables) £3R1& (Specs) A EREIN TS H (R FRMHZR) [31]

HEEBERAM# AR B A
 Stratasys Fortus 900mc, ULTEM 9085 * Solvay (IH Cytec) 5215*
* Markforged X7, Onyx FR-A w/ Carbon Fiber FR-A * Solvay (IHCytec) 5250-5*

 Solvay (IHCytec) 5320-1

o] BB 15t AE #4 % * Solvay (IHCytec) EP2202*
* Teijin Tenax-E TPWF/TPCL PEEK* * Solvay (IHACG) MTM45-1
» Toray (IH TenCate) TC1225 * Hexcel 8552/8552S
* Victrex AE™ 250 LMPAEK * Newport NCT4708

» Toray (IHTenCate) BT250E-6

» Toray (IHTenCate) TC250
* Solvay (IBCytec) 5320-1 Repair ({#{& A+ %)

* BRFE#&T (discontinued)
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#+4-40 NCAMPI[Z&Y)

FFA1E (Allowables) EFR1& (Specs) NFEE SN TULNS# 44 (R FRiHE) [31]

XEES RFEMHEA™ (carbon fiber tow) £ ¥ BEARKETLTILT B (NCAMPH HHRIEES)
NMS 818 R SR (CRE 9 D E A RS —
NMS 818/7 Hexcel Hex-TowR™ AS4 12K Hexcel 8552 AS4 Unitape (NMS 128/1)
NMS 818/8 Hexcel Hex-Tow™ IM7-G 12K Hexcel 8552 IM7 Unitape (NMS 128/2)
NMS 818/9 Hexcel Hex-Tow™ AS4-GP 3K Hexcel 8552 AS4 PW (NMS 128/3)
NMS 818/10 | Teijin Tenax-E HTS40 F13 12K 800tex iloe'l‘g‘;g/';'\gg SG goc_i:é)(-)s;? valtli\l\/lvl\/(lgl '\7/'552‘/‘;)1/ 13)
NMS 818/11 Teijin Tenax-E HTS40 F13 12K 800tex Solvay MTM45-1 12K HTS40 F13 Unitape (NMS 451/14)
NMS 818/14 Teijin Tenax-E HTS40 F13 12K 800tex TenCate TC250 12k HTS SFP OSI PW (NMS 688/1)
NMS 818/15 Teijin Tenax-E IMS65 E23 24K
NMS 818/16 Hexcel Hex-Tow™ AS7-GS 12K Nelcote E752 AS7 Unitape (NMS 752/1)
NMS 818/21 Hexcel Hex-Tow™ AS4-GP 12K Solvay MTM45-1 AS4 Unitape (NMS 451/11)
NMS 818/22 Teijin Tenax-E HTA40 E13 3K
NMS 818/23 Teijin Tenax-E-HTS45 E23 3K

Teijin Tenax-J-HTS45 E23 3K
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MHET—2RERVEARTOELRADRNELUTITRY (RR—T(2DDK).

Reviewer NCAMP AER AER revisions
NCAMP creates Documents reviews :
draft qualification reviewed by __comments documents and '”C?’r.p”?‘““'d and
test plan, M&P - participating MABs mcgrporaled and || recommends || PArticiating MABs
specifications from and material ocuments acceptance using authorize
templates supplier released under NCAMP Form document PCD created
revision control 289-3 approval under revision
control
v
NCAMP AIR receives NCAMP Raquest for Inspection
Verification Form 168-10 for panel fabrication i
‘ Production of
Test panel qualification material,
» fabrication and |« Participating MABs
| inspection by AIR perform audits and
If deviation is found, v review PCD.
AER (and participating | NCAMP AIR completes NCAMP Form
MAB, if needed) b 168-1 Inspection Verification Record
disposition is required i

NCAMP AIR recaivas NCAMP Raquest far Inspaction
Verification Form 168-10 for specimen

v
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Test specimen fahrication
| and inspection by AIR

If deviation is found, v
AER (and participating |, NCAMP AIR completes NCAMP Form
MAB, if needed) h 168-1 Inspection Verification Record
disposition is required ¢

| .| AER verifies test setups and
witnesses tests

v

NCAMP produces draft material property data and
AER accepts data with NCAMP Form 288-3
NCAMP generates statistical report and generate
specification limits

'

Supplier revises PCD (spec limits
included)

v

Participating MABs review supplier PCD (orrsite), audit
the supplier, and review all NCAMP documents

v

NCAMP signs PCD on behalf of MAB
and releases all relevant dacuments

HFr: NCAMP Standard Operating Procedures (SOP), NSP 100 G, March 27, 2017 [29]
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o MFE/TOERDREE M (equivalency) R FIEZ LLTIZRY (RR—I(2D234).

Reviewer NCAMP AER reviews IAER revisions
incorporated and

comments
NCAMP creates Documents incorporated and documents and participating MABs

draft equivalency I‘IIE\{IEW:Ed by documents i reccmmendg i authorize
test plan Farticipating MAB released under acceptance using document
ased U NCAMP Form 289-3
revision control approval
v
NCAMP AIR receives NCAMP Request for Inspection
Verification Form 168~10 for panel fabrication
Test¢anel Production of
oSt p P equivalency material,
p fabrication and .
\ inspection by AR Participating MABs
perform audits.
If deviation is found, AER L]

(and participating MAB, if NCAMP AIR completes NCAMP Form
needed) disposition is 168-1 Inspection Verification Record

required L

NCAMP AIR receives NCAMP Request for Inspection
Verification Form 168-10 for specimen

v
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v

Test specimen fabrication
and inspection by AIR

If deviation is found, AER v
(and participating MAB, if NCAMP AIR completes NCAMP Form
needed) disposition is 168-1 Inspection Verification Record
required ¢
| N AER verifies test setups and
witnesses tests

v

NCAMP produces draft material property data and
AER accepts the data with NCAMP Form 288-3
NCAMP generates statistical report

'

Participating MABs review NCAMP
reports

v

NCAMP incorporates MAB comments and releases
reports

HFr: NCAMP Standard Operating Procedures (SOP), NSP 100 G, March 27, 2017 [29]
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(2)MMPDS (Metallic Materials Properties Development and Standardization) [36]

MMPDSIZ. REIEUVEADMEFERAROEBME RV I7RFT—DFMHIZDOWNT, HEtETEEICL TSI INER
SR EEERLE-LDOTH D, 1937F(CFITSNF-Army-Navy-Commerce Handbook 5 (ANC-5) Zi#2ijREL . ZD &, K%

EMEELT-MIL-HDBK-5 “Metallic Materials and Elements for Aerospace Vehicle Structures (200344 A #1TDIRA i

F4-41 MMPDS®D#E Rk & B 55l 4&

Chapter IHEHA N—RaE—hR PdfhfR
1 Introduction (#R&) $239 $209
2 Steel Alloys (%841 %) $399 $349
3 Aluminum Alloys (P JLE=J LB E) $689 $629
4 Magnesium Alloys (RT RO LEE) $239 $209
5 Titanium Alloys (FAV & &) $299 $259
6 Heat Resistant Alloys (i A& &) $299 $259
[t | o | o
8 Structural Joints (FE & 31U M) $259 $239
9 Guidelines (FAFZ 1) $399 $349

1-9 S & E R A S5 | il 15 $999 $849
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(Z2)MMPDS (D02%)

®)"Z5IEROELDTH D, mFIRIL. 20235F7 AIZFHITSNT-MMPDS-2023THY . T4-41IZRTIENLERINTLVD,
RKEOBAF. EXRRVHEEHBODEMARDN— =2V TDOTITERENTEY. FAA. DODRUNASAZELRFN L BIC

FOTEREESN TS,

MMPDS D #E iz B4-61=7RY . ISGIZFL2AEDEENSIML TSN REEETHKTH. MHOZFBFEILFETH

Do

Industry Steering Government Steering
Group (ISG) Group (ISG)
- P Materials &
Guidelines | v | Tech Services
General
Fasteners [« Coordinating > Airframes
Committee
Materials |« X > Propulsion
Secretariat
(Battelle)
Task Steering
Groups Groups

X4-6 MMPDS®#R#8 KX (7 : 3k [37]1%5 & 1ZIFE-TECHERR)

144



@ 3 (2) ERMERAL 2 A =B LR IR~ DIRENE - FEDRE

JFE
D ZEEFARNDREFZEIEMIZITI-OICHELLIZEEOERE
(Z2)MMPDS (D02%)

MMPDSD & & RIREHEI L. Coordination MeetingBFIZFfE &4 H$MMPDS General Coordination Committee
(MMPDS GCC. £ZE#Z#I150A) THY. MMPDS GCCI&. RIHDGSGIZKYEEEh . ISGELEFHF (Battelle) IZKYEE
SINTULVS, -, b D Steering GrouplZAl A, 32D Steering Group., 42 M Task Group. 42Working GrouplZ4 M TiE
BEToTLVD, RA-RITNEDT IL—T%#TRT,

MMPDSIZ. 14 CFR Par 2x.613 material strength properties and material design values (R ZE#E 1T) R ISSG
(DoD Joint Service Specification Guide (B[ [T) TERSIN TO AT HICREBIN R FBEIZIRIETEHLEH
BELTHY., CMH-17EE#R. 600LL EDA/B-basis&1,000LL £ D S-basisDEREHEFBRIEZIRHEL TLVS,

(I

#4-42 MMPDS GCC%##mk 9 %Group

Government Steering Group Emerging Technology Task Group
Industry Steering Group Task Fastener Task Group
Steering Airframe Steering Group Group Guideline Task Group
Group Material and technical Service Materials Task Group
Steering Group Fatigue Working Group
Propulsion Steering Group Working Statistics Working Group
Group Volume Il Working Group

Welding Working Group
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MMPDSAD#HT=HT—2 0B, BEET —FDIEELHIBRIL. MMPDS GCCTRIRETREINSD, BEDAIHRILH
MR SHRTII, R EE (BFHEERVRBEE) AMMPDSIZHAT 2 ESEICIGL TRASNSRERAUL
(Numerical Vote) [C&YiThh, REEBZRCEDIRERAFH2/3 (0.667) L EDEREB-EHNEZESINSD, MMPDS
GCC#i 8! (Bylaws of the MMPDS GCC) IZHIAFEE SN TLNDD T, F4-43I12TR T . ERDEFAEEE(L, FAA (25%) . TD
fthDGSG (20%). I1SG (29%). MMPDSZE M & £ (26%) - THY . RHE. IREHED60%E B RHEEAHEL TS [38],

#4-43 MMPDSYH DR EL AT L (1R #451)

FE4 FERE FREHER S= BRI RxtRA ZERA
ISG #1 25,000 0.125 B 0.125
ISG #2 5,000 0.025 B 0.025
ISG #3 15,000 0.075 &%t 0.075
ISG #4 10,000 MMPDS GCCREIZCDE . FREGER BERIVINLEERNRN
GSG #1 50,000 0.25 ZIE 0.25
GSG #2 100,000 0.50 B 0.50
GSG #3 5,000 0.025 B 0.025
a5 200,000 1.0 — 0.675 0.075 0.25
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(Z2)MMPDS (D02%)

F4-44IZMMPDSENCAMP (— &R, CMH-17) % LE BT 5,
F4-44 MMPDSENCAMP/CMH-17 M LB

NCAMP MMPDS

FAA. NASA FAA. NASA. >K3E . DLA (Defense Logistics Agency)

SAE. CMH-17. NIAR B S SAE, Battelle

NCAMP SOPIZHi>TILEL ., NCAMPD K BZ 155 P . 2

FIBR UH AR5 A 1FCMH-17 HDBK Vol. 145 8 S BRETIE MMPDS Chapter 9 Guidelinesx £ i
MMPDSIZHE &SN 5716 (Z[X. AMS (Aerospace
materials Specification) ZF D (2 HIAF FBHRIE IZF FR S

NCAMPAIJEER . X I SR NTNBIENRE

NCAMPEEE HEER 235 LV TNCAMP AERIZR D F i AMSELTHREIENBT=0IZ(E. 21t Ll EDA—HH
O XL, Battelle[Z kY EHEET SN =T —2 0%
=

CMH17 STATS(CMH-172E#EH BT TR S L) TR | SAEDLDEEFEEZ (T T-Battelle TENE

Non-proprietaryT —%4(&. NCAMPODHP T2 FH Allowables & | MMPDS(£9%) EL T, SAEM LRSS (B{E)

ProprietaryT—4 (& . NCAMPDHP TH# ¥4 % N B Specs T—2 3R HE Dproprietary

CMH-17 HDBK

o HERFIERVHAAESA (Vol. 1) 20 HERFIE, T—2UEZE (X, MMPDS Chapter 91258

« NCAMP®non-proprietaryT—%4 (Vol. 2)
* NCAMPEEE LIS D EFET—4 (Vol. 2)

HnTLb
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ISOIZ[&. TC20 Aircraft and space vehicles AR E SN, F4-4512;R 9 Subcommittee UNEE R ) TRIFIZ#E LN EDHLN
T3, =12, KERZEHE (Bt Mz T —) DBEMEICBIL TIXSAETHEREEDHONTEY [40] . ISOIZH TS EE
MZEHDL AT LICET 2&RIIRENTH D,

Fi-. BEBEREMICELTIE., Bhld K512, TC22 Road vehicles GEREE /) /SC37 Electrically propelled vehicles (B 5
EXEhEE) /WG3 Rechargeable energy storage (REX T RILF—FE (ZREM)) IZEVT, BIRINTLDLOD . #iZE# A
BDEMIZCDOLNTIXIECDHTC21 Secondary cells and batteries (B ith)/SC21A Secondary cells and batteries containing
alkaline or other non-acid electrolytes (7 LAY BB MR UVEEEFELEEM)/ WGT Aircraft Batteries (fiZE# R E) IZH
WTIEELENEHON TSI EMN D, RDIECHIRIZEHT B,

ISOIZEITBKFKICEATHZEEMIL. 3 (1) D) ITHERI=ESYTH S,
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F4-45 ISO/TC20 (Aircraft and space vehicles) IZSFRESNTWVS/MNEESR

INEER 2% [ JNIFISATERASNTWSEF. ( )HIESE ERE EREEHA
) . L D o o T A

sc1 Aerospace electrical requirements [fIZEFHEIRKDE thE] (—3) AR R T2
PENY

SC4 Aerospace fastener systems [fiZZFEHARILL, FVH] F4Y | BRRQLHAEGS

SC6 Standard atmosphere (24 X&) AY7 | —

SC8 Aerospace terminology (fNZEF & AR as7 | —

SC9 Air cargo and ground equipment [fIZEMR U E##] | 950X | (—#) BAMEFEIES
Aerospace fluid systems and components [fiZEFH ARAK PR _ 2o i T s

SC10 4T U A5 ] 1Y | (—®) BERAMEFEHEIRSR
Space data and information transfer systems (5T —4R% " _ e

SC14 Space systems and operations [FEHVATLRUEAR] K E (—t) BARMEFHEIES

SC16 Unmanned aircraft systems [#E A28 X T 4] KE (—#) BAMZEFHIEXRIEIH*

SC17 Airport infrastructure [ZZE 12 T75] KE REAERBINREREREER

SC18 Materials (#1#}) TIVR | —

() BAMEFEIRZOE,, (—#) BREEFRAEAMER IR, (—8) BAREHR. (—BHKE
BARBEAMEMEEIDY -7 A, (—1) BARUASEXRREGES

=

BRI

B

149



@ 3 (2) ERMERAL 2 A =B LR IR~ DIRENE - FEDRE

JFE

@ FELCHAERNDRELHBBHICITIOICLELLGLIEEOEE

(2)IEC (International Electrotechnical Commission. Eff EXIZE X &

D ENICEET DIZAE{L (L. TC21/SC21A/WGT Aircraft BatteriesZ iy 2. F:4-46I R EEMERLTLVS. Ch
HNEEEMNFIELIEVEEDRTHOIYT B FOLAA U EMIZEET HIELEELFRL-A47~FKA-5012RT,

&4-46 IECTHMZEHA/\VT)—ICEARLTVSEZESR

MaES ZEREM
TC21 Secondary cells and batteries(ZR&Eth &/ Vv T1)—)
Secondary cells and batteries containing alkaline or other non-acid electrolytes
SCI1A Chair: Mrs Judith A Jeevarajan (ZK[E) . Secretary: Mr Jean-Marie Bodet (75> X)
BEAE: 7ILAMERIEZOMOFBEEREEELTATOZRENRY/ YT — (EH
BRUHEBRE) ORZRVZORBREICET HFEDIER.
WG3 Secondary lithium cells and batteries for portable applications
Convenor: Mr Alexandre Tellier (752 X)
WG5 Secondary lithium cells and batteries for industrial applications. Convenor: Mr Jody Leber (K [E)
WG7 Aircraft Batteries, Convenor: Mr Alexandre Tellier (752 X)
Safety of primary and secondary lithium batteries during transport Managed by TC 35
JmT1g | Convenor: MrThomas Dittrich(F1*Y)
B2 5% BRYORECETIEEHEDSELLTHERTEOSEL:, BikhO—KE
VIZRIVFILEBEMDREMABREEHICHET HRE
TC105 Fuel cell technologies (¥A ¥} & 3 iT)
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(DIEC(DDE)

ZEESHICAT OO E LR HFIHDEIE

R4-47 SC21ATHEDDOIRIE

EXES e EXEE | RITRAH
TILAERITZDMDIEREERELZSO —REME/NNYT)— —
IEC 61960-4 ED2 R—2T VB FH L REM — WG3 2024/7
FAER AR FOLZREMB LUV ZENERAWV-Eith
FILA)ER T ZDMDIEFHREEREEZSO ZREME/\yT)—
IEC 62620 ED2 L R T L REME U T —  — WG5 2025/7
F4-48 SC2IATHRITINIHE (1/3)
RIRES e BME 17H
ZEHER/ NyT1)— INT)—@DFH. LEER. BRED -6 DEER
IEC 60952-1:2013 | F1ER: — ARG EREIELHRE | FIEEEEL. TMEHICHELRIEED M 2013/7/9
LARJL BELIREBELANIILEIRTE
, RZERER /Ny T — BB X EHEFX,. /70993470
IEC60952-2:2013 | e’ st ) e ESREIH MR ERE. . A OEHERE 2013/7/9
i o= RZEHADO= Y ILARSY LR UEEEER
[ g © 1)— S e
%3n?g;/n\&%J&§n§+&U,ﬁﬁb%ﬂ§ B N\yT)— D8 G B R STk
IEC 60952-3:2013 (DDEIID becll:l:ration onfo;esi n and o RUDDPEATST-H D F IRZE ATRE Y7
Performances . FIMTEZEIN TV EMERRED I
WEGLEREMEIICER.
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(3)IEC(DDF)
FT4-49 SC2LATHRITINTIFRE (2/3)
RIRES B4 BE 1TH
TILH)ERBERIIZDMDIFEREERE
FEOCZREMRVUNYTY— — R—42 | R—2TNLB)FHOLZREMBRD
IEC 61960-3:2017 | FILEN)FHLZREMBR U /N\YT)— — | NyFY—DHEERAER. BT, TER 2017/2/7
FI-ARRUVAGRYFOLIRENR | OVZDOMOEREIEEFRTE
VENoMBEE/\yT!)—
FILH)EREXIIZDMODIEBEREERE | R—2TILEBERUVAERYN\VITYTH
FEUCZREMRUNYT)— — R—42 | ON\VIT7YTERBAOIAALEIFY
IEC 61960-3:2017 | TILB)FHOLZREMB P /INYT)— — TREMBRVAYTY—DHRESRER | 2020/4/20
FTAER QA B FOLZREMBUVZEN | KRR TERUVFOMDEREIEE
SMNBEBINYT)— RE
FILH)EREXIIZOMDIERREERE | FRMEEREXZSOERR—2TIL
IEC 62133-2:2017 %E.—:.'EL REMRU/NYT)— — #EFH | HUVFIOLIZREMRV/NNYT)—D,
+AMD1:2021 FRAR—2T LB ZREmEFNOND EREIN-FRIKERVEEMIZF 2021/7/15
CSVT—Aa{tE 7&%)/\/7-'} NEEEDEREIE — RugERiRFERICB TR E2LHE
R UFIOLDRT L FRIET D= DEHELARELTHTE
JLPERANSTOROFRRERT | tBmzavERA=RIFILE
IEC 62619:2022 ?zl)%cr;f/ HJ&U/\T —RLE B/ NYTY—DRLEEHVEIZET 2022/5/24
TR e o7 BEHLZORBEERE
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@ BELEEADREEBIM T 0L BELZEEOBIE
(A)IEC(DD%)
F4-50 SC2IATHEITINTFRHE (3/3)
RIRES B4 BE 17H
IEC 62620:2014 TILVH)ERBERIIZTOMDIEBMERE | TERAZELEXHAIRIVFILE
+AMD1:2023 FEOCZREMBRU/N\NYT)— — EXER | ARUN\YT)—OXRT. AR EH 2023/5/12
CSVT—A{tE ZREMRU/INYTI)— HE
7)ldausaﬁ ﬁmi%@ﬂﬂwaliﬁéﬁsaﬁ@’iﬁ E‘ﬁLzﬁ"?’F%FlSOOVG) BRI 2020/3/27
' *)I/ﬂF—E Iﬁ/ZT!.\'CﬁFﬁ‘éirLé xR #A:k%;‘iﬂ&lﬁ/f‘yv‘-u—d)ﬂﬁuf FIHIERES)
FOLEMRPNNYT)I—DEREEH 2HDOEHEABEERTE h
FLHBRERFZOMOERERY | DEATRGGERRMmISREL T
el BINZZRUFILENDR S MR
IEC 63057:2020 EEC—REMRU/ VT HER | prmprgs 2020/1/10
' THGGERBEMCEASNEZRYTF VA | o o otoe e map e g
%;ﬂ@fé%# Jl_\ . A E3R =] mEE.IJ%s uIEﬂFﬁx
B, FIERFOIRILT—ITE
eat— ’X@'MU"’T” *‘ 2| uhrEy L. J’T)wk:“*%)o)f e
IEC 63218:2021 7)1/9*"_&@,1*1('5”7!.\ = JLAREY Wﬁml_Fwéé#t*ﬁﬁéﬁéﬁ 2021/8/30
;/’7»7}@%) - BEA@EIETS | =
HAFRX

IECIZ[XTC2 Rotating Machineryh‘g&

hTHEY . MEHADILDILXSAE E-40 Electrified Propulsion Committee TIZ#{E A ESH 5N TLVS,

BESNTLAN . MEFHARORESH (T—2RURER) IR ERES
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O BECHARANDREZHRMIZITI-OICHELGLIEEOEE
(#)ANSI (American national Standards institute, K E#R#&1%HE)

IR7E. CMH-17 T, REEREIAREL T, ANSIAFEEE T S Standards Developing Organizations (SDO) #lE&LDEHYA
ZESITHMELIFTMAEDONTIND,

ANSI (American national Standards institute) I%. KE D B MG HRE LB EHFTES AT LD EBELEFAEEIEINPOTH
Y, BolERREERT S EFLL RBERERN R EGRIBEERT DO DREA O, T ERBEOENERLAIL
Ziamf-LTWSNEIDNZTET 5L AT LZTIRMLI-YT LiREZ BTV S, ANSINEEL-REFHD LI, SBENHT L
(incorporation by reference) THREEREICHARAEND,

ANSINFEEE T AIRELEKRICITLUTOLDNH 5,

- Standards Developing Organizations (SDO)

MEO=—XITGLC T, I L TR - REELER T A% IEL . ANSIIE KEDSDODO A, EEIN-TOEX
(consensus-based process) 2> T 5L D =T 5. BRMEEEZE/ERMEAK (Voluntary Consensus Standards
Bodies (VCSBs) &FEIEH , ANSIDR—LR— (2SN TULNS,

https://www.standardsportal.org/usa_en/resources/sdo.aspx

*ANSI-accredited Standards Developer (ASD)

FRERFIEZIREL. ZNHAANSIORDLEHZHTI-F LEBIT ANSIDOEE (oversight) #2752 LICEELT:
FRBERERE IS L TERHDN S, ASDHIMERL=IRHEIL. ANSIDEEER T, KEERHEE (ANSI National Standard
(ANS)) ELTERBERITHIENTED,
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(H#)ANSI(DDEF)

- ANSI-audited Designator

ANSI 52 IR ERLE (ANSI-audited Designator) [&. ANSI $R#& &S (ANSI Executive Standards council
(ExSQ)) IZKYEREE- 5 S . TN DEAESER LRI - 1225 (L. ANSI FRIEEBEZ E R (ANSI Board of
Standards review (BSR)) [ZkDBE - K BERE T [CANSELTREEIND, R, LT DO6##E] IAPMOIX3MFT) hidh b,

1) ASHRAE (American Society of Heating, Refrigerating and Air-Conditioning Engineers)

2) ASTM (ASTM International)

3) IAPMO (International Association of Plumbing and Mechanical Officials)

4) NFPA (National Fire Protection Association)

5) NSF (NSF International)

6) UL (UL Standards & Engagement)
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(H#)ANSI(DDEF)

Pz CRA R ARUVMEEE L FADANSIZEE RN ERA-51I1ZRT,

CMH-17Tl&. B5ANSIDEREE% 52115 (ANSI-certified SDOIZ7:5) A, BEICANSIDEREEZE 21T TLVHSDO (5 ETHDIH A
B&%EEE T HLSAE international DATEEMEAE L EE Z D, ) ITMHOENDBMIN TS, TRODF R R VB RIELT
DEDHH D,

(FIm)  CMH-17AF1TT HXE (FRIE-1FEE) A FAAICE -~ TEEMHERAELLTRITANDNS,

COERTOHRDHKRENZESIHELRMIN, FUVEWLRMTPORENEETTEIAMZREMNTEHIENTESD,

(BE) CMH-17TOU AT LIZANSIOEHZ(FIFELTLSH, BEFOSDONETICADE BEVATL XEDH

1. 28(RERZER)ICATHHEZFICENT. ZOSDOIZEHLEIUELH D,
F4-51 MZEHEBE R D EESDODANSIFREEIK R

ANSlI-certified SDO ANSl-accredited SD (ASD) ANSI-audited Designator
A TE MBI B 52 #9270 6
ASTM @) @) @)
CMH-17 — - —
MMPDS — - —
RTCA — — —
SAE ®) ®) —
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(7) B RELZBIE I CEAMRNTHLHH D

3 ()QKRU3 RQ)DTHRATELSIT, KEMERALRITMEHDERL. BEERUDRLEIZFESTHMHORKIMOE
Rt RERICEVWT BELCDRLTREIIKEND, T, BROFRECHARERELLERMN L. KREAFREL T
DEEMNTI) —DEBMZEH., KEMER., ADEEL. T OMTIEFICEER T R, MRMOFELEICONT
(. U TFDORS-1~R5-3IZRT FAEADBEETHABENTHLIEZZOND,

#&5-1 BEMEICATARMICE VD THERHNGRELZEDDI LTHREGIHAREZESR

SAE ASTM EUROCAE RTCA IEC

2K, FEHH e E-40 e WG-113
o« e SC-211* e TC21/SC21A/
ZF ° -
= Eith AE-7D ¢ SC-225*% WG7

e AE-7C

e AE-7P

== ° -

BE. 71YvF . AE10 WG-116

e AE-11

* IR LFEIL TLVELV =6, DO-311A,. DO-347ENDEERBELEIZIX. £EE

bndtDERDLND,

NSNS DBRFEZERICEIYST
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(7) EEELEBIET CEAMRNTHHEH (DDF)

F&5-2 KRMZEKICET HEMICENTEHBHGIRELEZEDND ETHREGIHARERZER

SAE ASTM EUROCAE RTCA IEC
e AE-5A
K& * AE-5CH ggg'ﬂ *+ WG-80
o AE-7F '
AR R o AE-7F e DO03.14 * WG-80 e TC105
PRIGEE e E-31G
#5-3 BEib. IFRILICFETHAMEEMICEOTHEBMNGIZELLEZED I L THREGIEAREZESR
SAE ASTM CMH-17 NCAMP MMPDS
IR A M Lo . PMC . 24
¢« AMSD
EREME  AMSF . £{k
¢« AMSG
I3V oM . G-37 ¢ CMC - 2fK
e . Am . eaper . - 2
HEER . G-37 F42 AM EEEDH)
> MEEDAXTIEERLTLWVELD, ZBELFARK(ZESR) ELTRIREELAHDED
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(1) BEFRZRELLZEET ~EERKFIDRR

RERMEE TRRAEIHAFINSI N DEM S HFTERFRRELCEZEHEI CENMRNTHLIMAZDOLTIE, BRI D
MTIE, FHOBRMTHY . EERMLGEFORTERIEFH RGN OI=A . NEDOFEDERIT OV IV TIIHRELEHHER
ZRRLTOEY, BEDGONRRRREL TR AL TERERICRYBELIELTLSHIRHo 1=,

BIZIE. NEDODIZEHMALE L AT LERLETOD I DFO@OR AR ES LD X T LFHERAFETIE, 0.5 MWMDS
MWIRDBEBHEE S X T LOEE - FHBEFHITTEY ., CORIBTFIEL RABLZELEZIREBHICSEL, AR D
BRI ERY ANTARELEALEFNDECHTHD, ChoDEMAEFTIE, 3 QD (7)SAEMETREAT-ELSIZ, E-40EERT
SELENEDHONTEY . ELENGLEDEEN AV N—ELGHTS,

ZT. SR FEISRELCZEREIRO—BMEGDLIIC MEHDERERAEBKEL THO TERAFAZBFELI=MagniX
£ Dmagni350/650D =B IZEITEN AR R ER R U ENICEEL TSAETH EERICEF SN R EFEERIC OV TRIEMN
FHEZITo =, = B7EEHIEL T, Boeing787-8[cEH SN F U LAA U EMIZET A5 EH R UVEERELICFHK K
AV TUNMEIBREDRELICOVWTHLEHRAEZT ol BE (BT XE) OHERBERRINMIUY, EDLSIGTOt
ADRGERN DR R IE THIE IO ERET Do
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(N EFRELCZBIET RNEREKFIDRE (D)
1. BERMERRARBIREDK

F5-4(F., MagniXtt N E K FEBAZE B FEL 201954 A A1 D SAE/E-40& B & (Electrified Propulsion Committee) TD1Z#
ILREERERINMNICEEDHT-EDTHSD. SAEDHREL XTLIE., 32D (F)EDFKAE-AZRLI=LSIZ, CommitteeL N )L T
[F28 AR ELIABKRELAHY. REED75%DE R TCouncilL N ILDREIZED ZEMNTESN, ARP8677IE. RS 7MIFE
HIRESNTHLIZFSERZ-OTLSA, 1. CommitteeL N L TEBISN TS ES5TH D, COMIZ, BEMEHBR DX
MXETHELTHERILABELLDESE (ARP8676), RUEBEEMZEM DB (AIR8678) [£2022F8FHITSN TS,

— B FAADN ST Ia A EB TR EHE (33-19-01-SC. 3244, ]|5-5) DA, 304(=*fL . &5-6/=;FF MagniX
USA, Inc. Z2 L 11DOHE (M2 ADEN) Mo ERMRHEEN T, FAAIXIHODAAURERE L, R7HIZONWTIHEEE
TUL 910 B D2021FE9H 27 BIZ45AIEH (33-022-SC [41]) ELTAHLTLS JEITIEREI0A278) , Al EH%18
HLIZERICTIE. NTUYIIANEZ T TRENSEELZER, RIFEBIELGENEHEF2IR—VITHZ>THRARTINS,

COHMNEHFEMERTT.2023F1A12F. B AHEAHEORKIZELSIBESMRUVEFHBENEELONISLEEHS
AT LDEEFEFTHET 5=DDHAFURATHY | FEFRIEZWMB T 5-ODEREH/ LTSI LERT FRERBT S0
DEMXETHAHAIRTIIODHTER ST FITEINTLVS,

ERDOEMXEDRSTREL, Sponsor&MFIEN5FEHZE(HEEAN) D TIZ. REEEKNTRIVTA(TEE>TEF--FE
DB TTIL—THTHERINDENS, BIZEERDAVN—ITHDIFEFT T BfiXEERDOY T T IL—TIZET S
CENRBETH D,
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(1) B L Z BIET RNEERFIDRE
1. BEEMERARBEBK(DDE)
#&5-4 magni350/650M R X FEBARFE TR L =B EREL DR

Bt FAA SAE/E-40 ZTDith
2019/4/2 ARP8677KS TR R ARP8677 Safety C(?,n5|derat|ons for Electrified
Propulsion Aircraft
2019/4/18 magni350/650MD & K SEBA A EE (MagniX)
2020/11/19 | %FRIEHZE(33-19-01-SC) 2%
2021/3/8 ARP8639K ST MR ARP.86E'§,9 “Endurance tests for Aircraft Electric
Engine
2021/10/27 | #BIZEH(33-022-SC) KEiT Nl 2021/9/27 (86 FR 53508)
2022/8/1 AIR8678%1T AIR867§ Arc.hltectlire Examples for Electrified
Propulsion Aircraft
. ARP8676 “Nomenclature and Definitions for
2022/8/1 ARP867631T Electrified Propulsion Aircraft”
o— — AIR7128 “Integration and Certification
C
2022/10/4 AIR7128F 5T HER Considerations for Electrified Propulsion Aircraft”
— — AIR7130 “Assessment of Electric Engine Failures
C
2023/1/13 AIR7130R 7 EEE Leading to LOPC”
?77? magni350/650MD 2! X ZEBA D A& 52 2025 F FtEE B 1Z [42]
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1. EHMTHARBREDIM(DDE) () el — J4a
#5-5 magni350/650~DHFRIEH LAV EZITTOEBIEDHE DDA DT H D

No. 221 1E1E No. 22 1E1E
1 | Applicability i1 17 | Safety Analysis HY
2 Engine Ratings and Operating Limits i 18 | Ingestion i1
3 | Mmaterials i 19 | Liquid Systems i
4 | Fire Protection i 20 | Vibration Demonstration i
5 | Durability i1 21 | Overtorque HY
6 Engine Cooling i3 22 | Calibration Assurance —
7 Engine Mounting Attachments and Structure = 23 | Endurance Demonstration HhY
8 Accessory Attachments — 24 | Temperature Limit i1
9 Overspeed i 25 | Operation Demonstration i1
10 | Engine Control Systems HY 26 | Durability Demonstration i3
11 Instrument Connection i3 27 System and Component Tests i
12 | Stress Analysis i3 28 | Rotor Locking Demonstration HY
13 | Critical and Life-Limited Parts i3 29 | Teardown Inspection
14 | Lubrication System i1 30 | Containment
15 | Power Response i3 31 | Operation With a Variable Pitch Propeller HY
16 | Continued Rotation i 32 | General Conduct of Tests HY
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(1) BEFRZRELLZEET ~EERKFIDRR
1. EBMEHARIREK (DDE)

HBIZXDHE MagniX+t(F2025F FtaICER KX FEBAD ERGE EAFFL TLY S (Aviation Week Network, “MagniX Seeks Retrofit
Certification Path,” 2023/3/9 [42]) . CH L. R BZEH LA HDAERIZH =D,

R5-6 $ERIEMHZE (33-19-01-SC) IR LA*U M EIRBLI-11D R &

RE®FE-XFHK

RIS

¢ Wisk Aero

* Rolls-Royce North America

GE Aviation

Transport Canada Civil
Aviation (TCCA)

* Ampaire Inc.

¢ Textron Aviation

Associacao Das Industrias
Aeroespaciais Do Brasil

European Union Aviation
Safety Agency (EASA)

¢ Safran Electrical & Power

¢ Airbus Commercial Aircraft

MagniX USA, Inc.
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@ EREEILE BT CENNRHTHSHH RUTOEAHIDRE
() EIRBEE L% BT < ERAHIDRE

2. UFHLALE

RE-71. BFRIC. MZEHEICHEL TRESIN D) F O LAV BMICET HZELORRBERTLEOTHS, CHITBELTIE,
3 @QEIZBNTIHRELTLAD ., CSTHHTHRIIMIZEEDHT-,

RRAADOBHERED., BEOEETEETIITE TR THEOEFAALEIBTL SR EHERTLZECAILRILTH S, 45
B EHZRICHL. EFRMZENAOYMEER (ALPA) WhoaAURH 230D 5SHARYDERICEREESYAHINTILD, 1
AZEHEHITLT. RTCATIK RERXUFVLAFUERD-HD (FIE) EREREEZEDO-311ZHIELTLVS,

ZD#. 201158 A1ZBoeing 787-8DE K FIBAZIFLI-2 DD, 2013F 1B IR IS F VD LAFA U EMDR KA T
VrOEHHAEZERSWMEZSDPF TNTSBAFEL-ZL2E1E (20145F5A8) IZ&Y . FAAIZRTCAIZDO-311DRETZ#{KFEL .
20175128 1ZDO-311ALL THITINTLVS,

MEMBEMEEEZBRLGVD, BROA VO TUMNMZTTHEICRERENFRIINHIEL T, 2023FIZFRILISNT
SAEMZE B4 S-18H (Human Considerations for Safety Assessment) & U*G-10H (Human Factors Considerations for the
Certification of Flight Deck-Cockpit Equipment) &4, Chubld, L s, 2018F A 52019F I2H T TH A LT=Boeing 737
MAX 8D EIZLY  NTSBOREENFICE>TRILSN, BIFZEBR LT H-ODFELENEDHONTID,

U EDESIC FHMBELICENTIL, Fof-GHEM PR EERLHEKOR XEADBHFLENICFoTHSNE:
FHEG TELEROA VT UMIKARERDRELEZRZE LT HEDN DL, T8 FHBEHEAD/INT )Y
DAAVMOHRERRTOREFER Y T IL—T~OSENEELLGESTLSD,
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(1) BEFRZRELLZEET ~EERKFIDRR
2. UFOLAVEM(DDE)

K5-7 VFOLAFT U EMDRELER

=Eb) FAA RTCA Z DAt
2003/3/28 787-8 MDA K EEBAEAEE (Boeing)
2007/4/30 5 A1 EH=E (25-07-10-SC) A
2007/11/13 YR ZE {5 (25-359-SC) K 1T Nfald. 2007/10/11 (72 FR 57842)
. DO-311 “Operational Performance Standards
2008/3/13 DO-311517 (SC-211) for Rechargeable Lithium Battery Systems”
2011/8/26 787-8M T FEER
2013/1/7 JALOOSTEFE R ATk
2013/1/16 ANAGREFEN AL Tk
NTSBIZL DR ELEE (ZD1)
2014/5/22 DO-311DHETZ &L
NTSBEx# ¥ &5 & (JALOOS(E)
2014/11/21 —
1y RLEE (ZDDERD
DO-311A “Minimum Operational Performance
2017/12/19 DO-311AFE1T (SC-225) Standards for Rechargeable Lithium Batteries
and Battery Systems”
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@ BHUBICETHEEDKREKRRERTRECHKDERKRAE

ESN D K (Civil Aviation Authorities; CAA) IZ1E. KEDFAA. B DEASANRK KRG ED TH D, FAANIZELIZE T
R=LE=ZRBNZDOWLTIX, SAERPRTCADEFHIKRICEWNWTHN TEM, CSTHH T, CNL2#BEIZDLNTIRR S,

(7) KEFMZER FAA (Federal Aviation Administration)
(41) BRMAZER 2B EASA (European Union Aviation Safety Agency)
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(7)FAA (Federal Aviation Administration)

EFMZE R (FAA, Federal Aviation Administration) (&, EFFRAIKFE14EMZEEFEH | (14 CFR Aeronautics and Space)
[CEYRERARVRABDLARICE TS REMEDET 5 HEE->TLS,
FAAIZ.
» Air Traffic Organization (ATO)
* Aviation Safety (AVS)
» Airports (ARP)
» Office of Commercial Space Transportation (AST)
» Security and Hazardous Materials Safety (ASH)
DSEMIZANTEESNTEY., REMEROZTEICETHFHBHLTHE UL TS DIFAviation Safety (AVS)TH 5. iz

DR (R K AR UM ZEEERAE) . Advisory Circular&FE LN 518 E O ZEHEICEE T S8 - S AT LICK L LD RIEHTE
L. BIEETBLENHSI5E (CAirworthiness Directive EFEIEN 218 F D HEITEE1TI,

FZEt% B E 3 HEREEIL. 5R5T (Design Approval) | #iE (Production Approval) R Ui ZE 4 EERR (Airworthiness Approval)
D3DIMLMEH. ENLDERFIFIL14 CFR Part 21 [R5, BRMICZIE, RE-1IZTRT ROICH M (BIADIERE - Rg Iy
DU%F) T EITPart 23M 535D IT8DIIR ITTRARLNTLND, R TH., KB FRDPart 23, 25, 27R V29 TIL, FK6-2IZRY &5
(2. FERICIEFES(CHHPEE, #BENRESN TS,

ERETERELIZIZL. Type Certificate (TC). Supplemental Type Certificate (STC). Technical Standard Order Approval (TSOA)
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(7)FAA(DDE)

K UPart Manufacturing Approval (PMA) 538 %, Bi&EREEIZ1E. Production Certificate (PC). PMA R UTSOAM ., &Y. =
NO2EADRIFEEEEZTZDE (EH) It 5SS, —A. MZEMHEER (Airworthiness) [£14 CFR Part 21 subpart HIZ#R
ESNTHEY. MUIMZER) IT5EZoN5,

F- . BADEE (RE. BB, BERUVFARLE) DB, 14 CF Part 43 Maintenance, Preventive Maintenance,

Rebuilding, and Alteration|Z¥ESN THY . FAATIL, BRETERE. BEEL. [ KEL (major) | EM BT (minon) 1253 (1. 4D

S {AVAVAEY (@ AV
#6-1 14 CFROANZEHBIERE (— )
Part Title XR
21 | Certification Procedures for Products and Articles HARUVMRBEDOEZEFIE
23 Airworthiness Standards: Normal Category Airplanes :j\iag%.(%égﬁﬁ H=. B AT
25 | Airworthiness Standards: Transport Category Airplanes #iE (AR AT3)—DE T E
27 | Airworthiness Standards: Normal Category Rotorcraft INBIREAT ) — D Bl R R B
29 | Airworthiness Standards: Transport Category Rotorcraft #iE (AR T3 — D EIERE #
31 | Airworthiness Standards: Manned Free Balloons AABHBEXEK
33 | Airworthiness Standards: Aircraft Engines fZET oY
35 Airworthiness Standards: Propeller JanRs
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O BNUBICEITAEEDRERREVIZE/LLHAADERIKNRAE
(7)FAA(DDZE)
526-2 14 CFRMDfiNZEHERSE R E (— &)
Part 23 Part 25 Part 27 Part 29
o] T 7 ) St 603 603 603 603
MBRURETTA 605(F A 605[F A 605(F H 605(F A
P e 305 305 305 305
BERE (FRrRE) 307 307 207 307
IR (R R ORISR <3 > > >
BRE 575
BERE (T5v3H) 629 629 629 629
it & 2 14 5611FH 5611FH 5611FH 5611FH
B Xt BTERTE B OV 2L BE (% 6091FH 6091FH 609[F H 6091F H
867 581 610 610
. 954 954 954 954
it & 1 981
1309 1316 1309 1309
i Ze S BH (BB #h) 1529 1529 1529 1529
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(7)FAA(DDE)

EHICAVLNSMHRUVZEDRETOEXIZDONT, EBMH TIEMMPDSIZIB# SN =R HREE. FEEMH

(#tIEE A M EHZRESNALY) TIENCAMP (National Center for Advanced Materials Performance) [Z&k>CHEII SN =555
HREZEMMEHORAHBEELTRFANDEDEE (Memorandum) ZHLTULNVS, Ril&E1£200647 A258 111 (B6-1
[43]) T. %&(£201049 A 20 B 113 (E16-2 [28]) TH B, 4lE. ZHE N (F)NCAMP B U (2)MMPDS Tk R 1=£5YTH
%, FAAIL. I Z DL DEEIMTEER T HEIELAL [44]H5. MMPDS R UNCAMP/CMH-17DFEEIZHE WL THIDHEEIZR

T:L/-CL\éo
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Federal Aviation
Administration

Memorandum

Date: JUL 25 2006
From: David W. Hempe, Manager, Aircraft Engineering Division, AIR-100 %
To: All Directorate Managers

All Aircraft Certification Office Managers

Subject: INFORMATION: Policy Statement on use of Metallic Materials
Properties Development and Standardization (MMPDS) Handbook

Effective immediately, the Metallic Matenal Properties Development and
Standardization (MMPDS) Handbook is accepted as the replacement for the "Department
of Defense Handbook: Metallic Materials and Elements for Aerospace Vehicle
Structures," designated MIL-HDBK-5, which 1s no longer published.

X6-1 MMPDSZEEME D NMLRETHFBMEEZEDHDHENIEIE [43]
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D Federal Aviation

Administration
Memorandum
Date- SEP 2 0 2010
To: All Directorate Managers

All Aircraft Certification Office Managers
Subject: INFORMATION: Acceptance of Composite Specifications and
Design Values Developed using the NCAMP Process

Memo No.: AIR100-2010-120-003
Summary

This policy memorandum provides clarification on the acceptability of material
specifications and allowables developed by the National Center for Advanced Materials
Performance (NCAMP) for composite materials. NCAMP has published a standard
operating procedures document detailing the organization, methods and processes they
will use to work with material suppliers, manufacturers, and regulatory bodies to develop
composite material specifications and limited associated material allowables. These

K6-2 NCAMPDT—A%EEMHE D RLRETHFRIELZE O D EVSEE [28]
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O BHNABICE TR ZEDKREKEIRVELELHRDOERKAAE
(1) EASA (European Union Aviation Safety Agency)

BR M A ZE R £ #EES (EASA, European Union Aviation Safety Agency) (&, BRI ES O EFIHE D —D LT, BRI D RREM
ENHICHITEEBRAREITI FAALRHK. BEARFEEZTOoTWAI LN L. MEIBAL TEBEZIToTHEY. TO—HIH. &
FRE SN TLVBEASA-FAA International Aviation Safety Conference T# 5.

EASAIZHT, FAAM 14 CFRIZHEE T 5EM (L. CS (Certification Standards) EFE[EN TN, TDXIEREFEK6-3IZRT,
LR (L. FE A EELB D (significant) EZ5THAELBD (non-significant) (243 (47T, FAAI“List of Significant and
Non-Significant Standards Differences (SSD and non-SSD)” [45]. EASAIX“EASA Significant Standards Differences
(SSD) between EASA and FAA airworthiness codes”[46]&L TR LTS,

#6-3 EASAMDCSEFAAD 14CFRD *I T

FAA EASA

14 CER 21 Certification Procedures for Products CS-21 Accep'FabIe Means of Compliance and Guidance

and Parts Material
14 CFR 23 Normal category Airplanes CS-23 Normal, Utility, Aerobatic and Commuter Aeroplanes
14 CFR 25 Transport Category Airplanes CS-25 Large Aeroplanes
14 CFR 27 Normal Category Rotorcraft CS-27 Small Rotorcraft
14 CFR 29 Transport Category Rotorcraft Cs-29 Large Rotorcraft
14 CFR 33 Aircraft Engines CS-E Engines
14 CFR 35 Propellers CS-P Propellers
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(7) ER D& DEAMTEE BT DX ER

EATE., (B HIRILX— EERNRESRRBMEBIZLY. R7-UTIMERHAELHESNTIVS (2023FEEEHEF D
1D), INBIZDWVT.NEDORUVEBEADET T IZEKYIREL-EHREEHLE T, $ET S,

F7-1 WEEREDOMERIZERITSANEDOTOD T HH

2R (£ E) FH HEHEERE
MEAEES 2T LERAIETODTHN . e a
OREREB L AT LHRRR (F—YD~DERC 2019-2023 SMEF | BRI
Rt MR DB F 2021-2030 21112M ME-F/TH/00—ER
RHRESHBIE - A EMERE IO Ik 2020-2024 60{&HM ME-F/To/00—ER
MEMTOOUMITHARER - AT LEREHFEX 2021-2025 5418 M M- F/TH/00—8
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(7) BN D FFHT D HAMTENE BT O ZIRHR

1. NEDOIfiZEHREES AT LERETOD IR [47]
@R EBHLE L R T LIAKRRAR

K7-2 RN EBHEEL T LIARRE

No. T—X BE

REEHh (2023FEE)

BRIKKREMRIET HDHRE—ELTH
ESMENMBHABHHESRTL | ELEENTESZEY

"AMKE - KIEBEE

*Faraday Factory Japan

(TH=-BBHDORE. ERVAT L, B
ITIROAVND RT L (RF B EAER
KR DM AT F) DEE

3 BEINATVIRVRATL(EESE)

Vol rEm 500 kWIEHBEEE— SR U1 MW | -BREBES—IILLRT L
TEMES RT LD E - S LIRS TRERR
500 Wh/kgD TR ILX—ZFREHINERT
EPBEETNOMTREERAVE | ooy

2 | #EET EABEME DL e
400 Wh/kgBR B E Tt DRELEE; =
DRTLFEEE., WAL
MWIRDEENHEE S XA T LDZRKIZEHE | -IHI

"REXKE -EUXF
-MEXZE  -MEERILKEF
ILEREEREE - KERERKEE

PERERTAME . IRIREAER. M AGRER DRI
4 HERAEZEBHGFEORATLA(RER) | ZEEROESHIIHGTBEEZOXE
(353

- BB AT
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@ BRSNS ORFOEMBIRCBAFDOXZIESER
(7)ERNOZFOEMENROCBAFDXIER
2. NEDOI&R X MZE#DFAFE] [48]

K7-3 RURMEROBREOT—YRUERRE
P— EENE eI
1. KRB T 7 A DBIS

| o rieE e o SALE - RIS R T 1B DR HE & - K RZE
®7k$ﬁﬂ§%ﬁ(d'l///%lﬁ%§ /XT-IA?i %ﬁ”’l‘/“j‘/&X%AN &UNOX;E%IHEI::EJﬁFL\;mﬁE JIIIH%‘;EI%

iES BT Oy KR REEDRS

AU EBRELICRELSER RS E . R HtRE
QR KRB HETE S VT BRE AUIXEBEE AVINDEE-FEHHEHLR | IIEETE
T LIZHR AR H

n . 2,000~ 3,000kmDHEIEREE R T DKFEMEHDN—
QKR Z AR AR SR AHEIATRA (Technical Reference Aircraft) Z 3k i€

2. ER T ERSHROERMAPN - RENESLORSE

O EBRL—ME ERREICRIAREAE | BABRSLOAO— K LABERMEEHVTHOBRE.
BEEMBRALADADEESL—ME, FREMER | =EEIX
RICREGEMOBEMPIEIZRLIMERFRE

QA BEAMAKRE —AEZI/ILOC D SEBEIILOVIZHLIONU LD EERFHETRES
TEAF AR EBEEMEEALE-XRE—{KEzT/LOo> D AT
HFTEAF

JNBEIT %
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(7) BN D & # D Bt 8 A BT D 217 5K

3. NEDOIRitREEMAIR - B EMEAFR IO IR ] [49]

R7-4 RERKESHBIR-IEEBRREITOCIIH

No. T—~

M=

L%k (20235 F)

-RAEKEFE JINGET R

F

HEEE B EBIRE R, — AR D
%

. e AT B CFRPE IV ASRE LS | - P
1 | BEHECOSBREREERE | s mhmir. —FraFRTe | A SEETE
AXA g RO Ak - IHI -SUBARU
ERAELE
A CrRPE AL -z mes | DL PO IOT ATV OBE BT, | mmpg
2 | BB OBL— RGO | oo o e s O Al

JINGETR  -FHBRIE

ZERER ISR T B S EMEH &
3 UMb ¥R D& S E S E ST
R D

EA[EE, BMEIE, TILSZOLEEND
BATILFITUTILRIEEIZEET S
MERF (EE . REHER. 815
R ERET )

"KL "ERIALKREF
"RIRTEKRZE - AMKZE
ERRMR A TR

EL—hk-{EaRMEERTREZGECMCH
HELUVTOEXER

1400°CHRCMCER & D B & B flTBAF
SYURZTE#T O ANDCMCERIE
TOvADE AL, &L

JIBEETE  -(METV
-SHBE BN -IAXA
‘R KE
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(7) ER D& DEAMTEE BT DX ER
4. NEDOMRZEHI VDU AT #H RS-l AT LAEBERE R [50]

R7-5 MEHIODOURITHERER -FHE AT LERBRESE
No. T—< BE FTEE (20235 E)
TS gl HBEEMT A RIM OB E BEF
1 | gIT I RSRETREAN | mpap umamatens2FL | TRFUTL
20) DFRFERUEEH DT
NIVFAE—BRZELETRMHE
DINARI—TyMEBL(DEDER) -5HMll | - EERMHR SRR
2 EFMEEHERFEDHRRE AT LDIEBE - JRCM
KEDEEE (HEAZEL)DHEF. X | " IXERE
WREAE
NJMSFaﬁ\%:‘V?')LEE‘Sﬁ(7_"‘47(7*7]\ NIMS HI
MEHT UL AIE AT Lk | JY CHOFE ToINABR | s -=sBTR
3 | mp EANYIRL ] CEETIHETLOL
BEE . BEREICEDTARIDRE 7
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5. SIPT#HARMBER AT LIZEKDEIYTUTILER]

R7-6 MEUMMERS AT LIZESYT T IVEE [51]

F— EHEAS itk
1. REHH#RIE TSR F Y (CFRP)

T800SC/BR100Z & L E# MK IECFRPD EF(E . T —H2~—
ADBELZTIEELIC. FNLDT—2EHANTHR "

[B1) BWOLERDIaL— 3 BifE{To1=, i";iﬂﬁx‘éiﬁiii

ZHSEECFRPOBAFIZ L& Nl {EIL CFRPrEﬂl-rMVXF-_L\'C&;éCoSMlcl &£EYI YT Nu(/l? Hz&mf__% N
FEHEL, BAMHAME ORI T EE TEmR
ﬁfwxm’éﬁ&bn\é

EEERLED-HORYMNI&LSAFPIEREEE DR

=EEET XA BILR

T—AN—REEEL. TOFERICEKYERNMRD
10%8E b ZERM L =,

(2] 1

ISERUH. AFPEE DB EEENLLRITECL | B BE L. 2EEA.
A'*Z%ﬁiiﬂ%‘%';écw“"“* = Y AN BGap/Lapl= & HHEE TERM . 20%0 | AWK, KEK. L5l
= * BELLSEDEEEERDEREDIT =, K. KRAIIK.EMK

BRI < b Y BRI A L ORI S R Ea—T oY

L= BARNILNERWAIEIZKY . aXAMERZER, - I
[B3) BRERK.ERERK,
SEBH BB L BCFRPD3DE B ”fi'jf iy %'gj;‘ﬁ:”ﬁ“;i;ﬂ_’};’i*ﬂlg f‘%g JAXA. R TA.
ST D% o &1, 1= H Bk aXatn - BME | suBARU. B T i,
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5. SIPT#iEaRMEBAR AT LIZEBITYTILER | (DDF)

R7-7T HEUMPBERS AT LIZESYT T IVEE [51]

NiZXSENDIDEEERTOLADRHE

[CRY ., FRE =T ILE SRR/ —FZ5EL.
BREFEZ T R EREE R LTz, T2, KR
RIETHASNAIMHT —AN—REEHELT=.

P EHEHE EtiT
2. 3% - 301 B
[c1] BHEASERRT LIS, BEER A EORE

JINGE T, KBRXK. NIMS

[C2)EEEIE D =D DN K iE T O+ R DR

[C2-1)RIBETAROMOREETO
+ B H

YIRT—IVTARDRET —2EEM LI F RIEl
[CEDOE ERRT—ILT1RVEREL. AR ERR
KD2BITEBTESRBELERT -,

=ZET NIMS, KA
fireft, ZEEIMEITY
Dy dbiEEXR, Bl XK

[C2-2) KRIBETAROMOREETO
+ B H

FAARIEESET—4R—X([Z#L. TOtwX 85, 45
MEEMDARYVIEEZEHML, T—2IREIZEFL
T=o

EEEMEHEBNCEEET FAIL., SrR RS,
HBEIEEBEDRET HFEEMHEL, TOEFMHEICED
WT.ETILIVDUIZKBCO2BEHEEIRNREEZR
Bto1-.

NIMS, =2 E T . JAXA,
AHBEMH. ZEFT
MZET DY HIL G
BT
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5. SIPT#iEaRMEBAR AT LIZEBITYTILER | (DDF)

R7-8 MEMMERS AT LIZESYT T ILEE [51]

TEENHMR-3DEBERTOEAD
3k

Tt DBEFZREARRIEL. ERAFEET—2~—
ZEIZEFE (A7 TIMIB#X)

MARUEPERLGEDITIREEITMID AT LEERL.

B ISAF— & FREECMU R T LEELZBTEL
T3,

P EHEHE EtiT
2. 3% - 301 B
(c3] 48 7 B YR B BT | TR 2 NS S 3

HI, ALK, RBRFF=
oL, BREEER

BEEZ T T . EES1—IILOBREBIZLELT—42E
BREMERE,

[ca) HWBIZEBELE-MVATLEEZAL BENELE:

EHRTARSESHEOMRERTO | ZET AHEEEETHIL2RI200 mmEEZSHETE HRIK.=ZZEIM

T AR MEELHR A—EUBEOHR. Wi, BIRFEEMIMTOER | T O MmEHISHE.,
[ZEYHRTHOTEEE, AM (EBM) 7OLRTEHEER | KIASHEHE, KIRK
EIZRIL TNV,

[c5) CMCHEE D T—2EEE. ERMEE HFEHBREE

TIIVIREEEMEOMEMIUD | ITKBEEE. L—YMEERV-3HERE. AR HERIMK. ZZ2ET

VERM e BT DB S BPIWTURERFETDBELLIZ XFEMAZETIL | BT DD HL )G

ET.REXK.JAXA
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1. Electrified Powertrain Flight Demonstration (EPFD) Project [52]

NASATIE, RiERDEBEMEHKZERILT 5O DM EREBIHEAE (Electrified Aircraft Propulsion (EAP)) $fiif D EEE
HEEFPE E RUMRITHIZITS=0IZ, EPFD(BEI/NT—FLAVRITTE) ProjectZEREFTHD, cOTADTIME.
Integrated Aviation Systems Program (IASP. fiZZ X T LMET AT S L) [53] AD—DTHD.

ATODIIME BEHIOOARBED /M) —2a3F )L ZEHORIBRERITA AT REARE L8O AR HE D BB BN ER
EIZRAITT, §&. DK EE2E DT ERITEITLY., 2030FEN52035F DM ICEEERILIZRIFAILEXETEIEDTH D,

MEFRAEBREE, ‘- 1R VRS- 2RI MIIZFELEOH LN NASAMSARINTHY . ZEIED AN SEKENEDHE L,

#8-1 NASA Electrified Powertrain Flight Demonstration Project® 22 BAF AR (2023 FEH K 5) [54]

2RI B

Impedance Measurements of Motor Drives and NASA Glenth L 2—IZH A DEEIMZEHET AR YK (NEAT) EHY

Supplies in NASA NEAT Facility AT L (EPS) fEER TITh -G ER . EREAT(E—3F) D1
E—4 2 R4FHERIE,

Impedance Measurements of Motor Drive and NASA GlenTF Rt 2—(ZHH/INEHT AR YK (SPEED) TITo1=#k A&

Supply in SPEED Testbed HENEE T COEREREEAFAFDEFMEBEDIVE—F VR
HEBE, EORXERELGTED,

The Electric Aircraft EcoSystem: Performance BEEFMERO IO AT L (EERDESH]) [ZDLNTHHT. BEIEILSAF

Potential, Economics and Societal Impact in the Age | E/KFEDHEIREMHTTHHEEAHY . WE LDFX vy TR SE-0HIZFR

of Sustainable Air Travel HEF. BAA—D FEEZOHANDLE,
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(1) BEK D RFTOEMEAPCBFDIER
#£8-2 NASA Powertrain Flight Demonstration Project® i 2 BA & A 8 (2022 F F K 53) [54]

BAIL S
Advanced 2030 Single Aisle Aircraft Modeling for 2030 F DEEEMEMERILIZAIT T, 2030FITERINSTHAD
the Electrified Powertrain Flight Demonstration BEMDEMEEAL-297X (100 A X U150 AFEY) DIEEH LM
Program TEHEETILERETL . EIT20%8DMREBRENERINDIEETRLT-
Advanced 2030 Turboprop Aircraft Modeling for LERERIBRDFETIOANTEY RUS0ANEY DHBARZERETL, RIE T
the Electrified Powertrain Flight Demonstration 30%. BE TISNDRERELHERLT -,

Program

An MBSE Framework to Identify Regulatory Gaps Model-based Systems Engineering (MIBSE) [Z&k Y, BEIMZEHED R

for Electrified Transport Aircraft WG T AEICESZELYSIDX YT oEiTo1=,

Modeling and Simulation of a Parallel Hybrid 19NFEY ES0ANTEY D2HEFEIZDULNT, EEREHETT IILE/NT AN )Y
Electric Regional Aircraft for the Electrified DETITIZKYERETZEITUN. SOATYBEIZDWNTIE, /850 ILNATD
Powertrain Flight Demonstration (EPFD) Program JyR B EFHM DB TDERE—FE#RE1To1=,

Modeling and Simulation of a Parallel Hybrid- BT I al—ay—ILERAWNT /NSL LN/ T ) yRES
Electric Propulsion System — Electrified Powertrain BRI ORI EME—R(EFAXI VY LR EUVBET—X
Flight Demonstration (EPFD) Program FE)ETUVT RUDIAL— 3V EE,

Projecting Power Converter Specific Power Through | 2050 ETODE NIV /N—F2DEILE N (kW/kg) RUSHEDHFEE TR
2050 for Aerospace Applications LT-#&R. 2050F D F L H H1H12~52.9 (kW/kg) &A1=,

Specific Power and Efficiency Projections of Electric | 2030 M 52050 FE E THOMEMFAEEIHDLLH W ENEDHFEE.
Machines and Circuit Protection Exploration for R=FHY. EHEL. KB RO —RIZDWVT T, BRI Gr—RADIGE
Aircraft Applications 20505 T%h30.989. b 7150 kW/kg TdH 1=,
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(A) BRK D 5 #7 DX M7 BN [ BT D E R

2. CLEEN (Continuous Lower Energy, Emissions, and Noise) Program

FAAICKYUERE . BEHA R EEEZHIR 357045 5L ELTCLEEN ProgramhEMESALTLVS, TITE. Phase 3AVEST
hTHY. Phase 1M5, Phase 4 (GTEF) DI EZ . &®8-3ITRT,

ATOTZLIFHBNES0%NE LIRET HMHMEBETHY . ERELLTIL, Phase 2ETH RET T, FAADIHA225FH AL,
TEDOZHEMNIBBEARIL (FHBIZE:37%) THoT=,

BESALULAIZOVY—S T LARSENRESN. S ETEBRRERETEILITHOTNS, ZDIAVY—L T LRE
R UL PhaseD# T HEEILFAADCLEEN ProgramDik—LR—C TR TLVS [55].
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£8-3 CLEEN (Continuous Lower Energy, Emissions, and Noise) Program®D#tZ [55]

HIEDMEICHLT,
33%Hlli

HEMNS20%H B

o5 Phase 1 (2010-2015) Phase 2 (2016-2020) Phase 3 (2021-2026) Phase 4 (2025-2029)
Aurora Flight Science,
Boeing, GE Aerospace, Collins Aerospace,
St Honeywell, P&W, Rolls- America’s Phenix/Delta Safran + Phase 2 2024F(ZAEFTE
Royce TechOps/MDS Coating
Technologies + Phase 1
BR 2 4 3 Stage SETMHD RETT25 dBD RIE/ 1 XH
RIS i ROBEERFERRE (Phase 3)
2000t FSN T ,
SALAU . CAEP/10 (2016) #AE £
> N 14 \ = N sl S lIl\\ o ~ NIAIIN=
P WORLYSATRED | mx 400l CAEP/10 (2016) A& & S 5 35% 1L

Rig~DEEERR

; CAEP/8 (2010) HE it B4
o | /RN BRI | cappss o10) i BRISHL MRIEBBHE | oL, R
! éé}w?ﬁ.ﬁ{ = 70%H138 (CAEP/61=%t L TIL75%8) =70%HI3E

SRR MZELLKE DR

. S CAEP/11 (2019) E #(Z

TEERMRF _ _ CAEP/11 (2019) £ #£(Z AR o

BEHEIR *F L EIE EL =, $ét50%H]
EiEBEE 2018 2026 2031 2035
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3. ULTIMATE Program (Ultrahigh Temperature Impervious Materials Advancing Turbine Efficiency)

KETIE, THRI/LF—4E (Department of Energy) M —EBPFY TéhHAdvanced Research Projects Agency-Energy (ARPA-E)
MEEF BHULTIMATE Program (Ultrahigh Temperature Impervious Materials Advancing Turbine Efficiency) IZ& UL\ T, 3—
T4 &L TL,300°CETHERMRELGM M., 3—T12J L TL,800°CLU L TCHEATRELGM B DORAREBIRRLT=ATEEEE.
NIVFOE—BEMDEEORAKEEDTHEY . PovbI PO DHMFELEFBIET LT, BEKRREVNT—IEHZL, BRGNS,
K EOHEHERE (EMLHZERR. KFE. RELEXE) AL THSH . Rolls-Royce (EE) L R—12J LA TI—EVTL—FRAM
HOBAFEEITOTLVD, F&8-4IZ Phase 1R UPhase 2D BHFKB1EE TR,

i, Zur L EBEE£%%E<. 8 “Beyond Nickel-based Superalloys”# B 59 1D T, 2021E(ZEFF L1=Phase 1M
R AARPA-EQR—LR—ITARAINTLVS [55], £7=. Beyond Nickel-based SuperalloysIZDU\TlE, B4 D EESE
NEHMICEREINTEY., F1EA2013F (KMY) . B2EIH20165F (EE) . F3EH2019F (BXK) , F4EH20235F (K1)
THESN TS,
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#£8-4 ULTIMATE®DREA% BEZ [56]

Phase 1 Phase 2

o)—7 < 2% at 1,300°C, 200 MPa, 100hr —
ERMEY >1.5% _
=EMIESM > 10 MPavm —
B e j(';‘T_\.q:'_'Gl,700°Cl:Hﬁ$*L'C LEBMITEETHE | XK EP T1,700°CICRBL =30 — T i

TEHIE $THIE
RE TERERS HBRAMIMNAIEELRIE INA—E U EIR A BLERIBERC &
0.2%lt 73 - =400 MPa at 1,300°C
BB #R IR E — =1,500°C
BE — =<9.0 g/cc
e R IR — <2%(RT-1,300°C)
RnEE B ;{T_?,(?olé :W;/;KW/mK
RBR T B iéjgg;?éz,”loo&joo%
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(4) BRR D S ET D AT B B BT D B R
4. Clean Aviation Joint Undertaking

EUDFLLR R TH AN ) —2T4—ILRU2050F EFTOMEREDTUERIL L ZERT 570 DI EREMTIZ R
SFLLBEIRAE AT (disruptive technologies) ZBAF 9 5712, Clean Aviation Joint Undertaking (CAJU) 7045 5 LHAE
ESNTULVS [57].

B EBERTHRIRSN-EBE LA 2021/205121F. LTFIZRIIDOEKMEMABIFEN TS,

() 2020FBF R DTRFEMIZTIL T, 30% UL DBENRAT RO B L FHIFH TEHHIER T E2030F F TICHFKT 5.

(il) 2050F FTICKIERILAER TEDLIIZ, 2035FF TICEN O DR E M AEHICEE SN S, ZL T, 2050
FETIT EMEIN TV SRAED TSN N TN DFH M BEH LB BSOS LEHIET,

(i) [ARPIZIEDF-DDMERMEF DN 2—Fr—UDERHOEREXFEEL LI,

EU Horizon 7L—L7—4970%5 5 L%IZEWLWTER SN f=Clean Sky (2008-2018) & U'Clean Sky 2 (2014-2024) [58]D
BEDOEIZINODBMEERTHIENROLN TN, BEHTI)—(FITHARIZELSH 7)) Al DO EARH B EEEZRS-5(C.
FETNOD A ERMEMDATI) —DEAEANEALSESICHFINIRERS-61TRT [59].

TOT S L&, HEA (Thrust) SR [T&-T3IDDY IL—T IZH1Fon, BICELRAREEMICEVEZLOTOD IR IT
BNTWLS, FNLERS-7THMHEKS-11IZRT [59], EU Horizon 7L—LT—97045 S LTIE, IZH. ULTIMATE(A—E> T
DOV DB R EiTFAF . 2015/9-2018/8) . IMOTHEP (E&)/\1 1)k, 2020/1-2024/6) . ENABLEH2 KR DT A4
ASY Y RBRBECIAR S R T LD EAE ., 2018/9-2021/8) 1 E MEEINTLVS,
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AR EAT ~E BB wigi | paEaE | sxpme | FITAES
e ENEEARREMAE DS o 1 o 11 o
U—DaF I | B\ T 1o 1 4 B e 20354F LR 50%Hl i 90%Hil ik 5%
FERB BT EE IR
o %5 PR A BENELNRI—ELIVDY 203548 30%HlliE 86%Hll & 50%
BENAIRREIVDY
#*8-6 DMANTI—~DEFAZNE (Clean Aviation) [59]
. 0 > 4= == A =l ek ey S = > = HH:EIjj‘Z':IE
LN R ERT REEERIM EEH MEERE | ARBHE | o 278 L=
= Ra i SR TRIAR K
N . Drop-in SAFFHEIEI DY 2040%FLE 30%HIiE 86%Hl $945%
EURAR NAT YR APU
INBY BENATVYR RV A RE
O3 —98 SEEZERATEEAEHLERH 20305 LIBF N/A 87-100%Hllif3 #91%
EIETRER BMXTETEEERE
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%8-7 Clean Aviation®D{ERI 7Ok (1/5) [59]

758 (MR iERE ) phn D% 2y] N2 HARA B FE i
SMR (Ultra Efficient Short ACAP (AirCraft Architecture
and Medium Range Aircraft) | and technology integration 2023/1- 2026/6 SMRIA] [FSAF R N AR K =T
Project)

OFELIA (Open Fan for
Environment for Hybrid-
Electric Regional
Architectures)

SMRE[FTRLEDA—T 2 I7o TP

2022/11-2025/12 N
/ N2 e

SWITCH (Sustainable Water
Architecture and technology 2023/1-2025/12 INATYyR KRR —RT7
integration Project)

HEAVEN (Hydrogen Engine
Architecture Virtually 20231-2026/12 SMRA]IFUltraFan®
Engineered Novelly)

FASTER-H2 (Fuselage, Rear
Fuselage and Empennage
with Cabin and Cargo 2023120063 | EBERAVERIK TR B M (A (ARIAE
Architecture Solution ZERVES)

validation and Technology for
H2 integration)
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%8 (i East/HEE N F)

phn D% 2y] 4

A

FAFERAMT

SMR (Ultra Efficient Short
and Medium Range Aircraft)

UP Wing (Ultra Performance
Wing)

2023/1-2026/6

BEHrEETE (BET7ARIME SAFE
F )

AWATER (Advanced Wing
MATuration And integration)

2024/1-2026/12

AEEREE BT O 5G BERE R U P
SRR RATH R ER M (V12T Ly
)

COMPANION (COMmon
Platform and Advanced
Instrumentation readiness for
ultra efficient propulsion
demonstration)

2024/1-2026/12

EEERUPEEMERITHERITES
ShERHEE L O AT LDRERTEH
(rasy B USAFXTIG)

HER (Hybrid Electric
Regional Aircraft)

HERA (Hybrid-Electric
Regional Architecture)

2023/1-2026/12

BEN/NAT)YR (=235 )L i)
Class A(CY AT D) | Class B(493
ARHERLE)

AMBER (InnovAtive
DeMonstrator for hybrid-
Electric regional Application)

2023/1-2026/3

MWHRE B/ AT v HEsE
REET OV MEEM, BB, T
THRYIZARUVTORS
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Regional Aircraft)

Electric propulsion System for
regional Aircraft)

2023/1-2026/12

758 (Mt iERE/HEENE) pA=DZ Ly A HA R B 6 43 it
HER (Hybrid Electric HE-ART (Multi-MW Hybrid- MWIREE) /(TR HEAE

PRI O BEI. X7 RYIAR
v7aR; BEHEHE

TheMa4HERA (Thermal
Management for Hybrid
Electric Regional Aircraft)

2023/1-2026/12

REBORT L, ﬂFvl;“‘/f\o);"E’ﬁo)
HEA. a>Taz g HEd
BEINATVYRS AT LAE]

HECATE (Hybrid Electric
regional Aircraft distribution
Technologies)

2023/1-2025/12

BEEBNHEME . —RRUZR
BANE. EHEHY/FE/ r—T I/
AR

HERWINGT (hybrid Electric
Regional Wing Integration
Novel Green technologies)

2023/1-2025/12

BIMBER (HFLN—, RSy
F—TJL—X. REHEE. § T ARIL
b)) REBREMPRE, EF/N(T
YRS AT LA .

HERFUSE (Hybrid-Electric
Regional FUSlage &
Empennages)

2024/1-2026/12

BB AIRE R UK E IR EE.
SEBEAMEREE. BB/ N1J)uR
IRILF—FTFBRATLHE

ODE4HERA (Open Digital
Environment for Hybrid-
Electric Regional Architecture)

2024/1-2026/12

EE)/ \47’\")“}I~“'J—~“)ad')lﬂf§%rﬁ'l [+
F—ToFTORINTSYNITA— L
(MBSE, MDO, SDM, PLM)
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748 (i RaRt/HEE N )

Jovxorg

HAm

AT

HPA (Hydrogen Powered
Aircraft)

HYDEA (HYdrogen
DEmonstrator for Aviation)

2023/1-2026/12

IKERPRBEL AT L, T DU IREHE
AT L IO VB R UHIE,

CAVENDISH (Consortium for
the AdVent of aero-ENgine
Demonstration and aircraft
Integration Strategy with
Hydrogen)

2023/1-2026/12

KRBTSR T L, KACKFRE SR
TL, IO UHE R UHIE. KRBT
BIEMEKRIVID AT L

NEWBORN (NExt generation
high poWerfuel cells for
airborne applications)

2023/1-2026/6

WA EM SBEE/N\VTI—RAT L
BEEES AT L RIAKERITE

H2ELIOS (HydroEn Lihtweight
& Innovative tank for zero-
emission aircraft)

2023/1-2025/12

BEEMEMBIr—LE2 IR K
FREVRTL AVIEAFIEDR
T L, SHM (BBEANILAEZARYYT)/
KEzEEH—

fLHYing Tank (flight
demonstration of a Liquid
HYdrogen load-bearing tank in
an unmanned cargo platform)

2023/1-2025/12

BEEMMERBEDIV Y, BiIKkKE
DBEFREBERUVMIECRATL BVIE
NHEES AT L
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748 (i RaRt/HEE N )

Jovxorg

HAm

AT

HPA (Hydrogen Powered
Aircraft)

TROPHY (Technological
Research On Propulsion by
Hydrogen)

2024/1-2026/12

IKFRAM S AT LS. BEEID R
T L MBI D UFIERS . RIT
T AN

FAME (Fuel cell propulsion
system for Aircraft Megawatt
Engines)

2024/1-2026/12

MHBENEN AT L, BEEHEESR
T L BRIKIKRETE

HEROPS (Hybrid Electric Zero
Emission Propulsion System)

2024/1-2026/12

MHEMENR. BEBHE T LA,
RIRIKRETRL
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EIMZERCKEMER., BAEADBEELOI OO OMELIZEY, CO2BHEDHIBN RTINS, SEOFHEM MG,
PEREFRELERGDIHLOERMOHMBORERIZE VT, IFEDOIIL—ILTREOREMENMRESNGOAREENH L EN S
M%, ZCT. INODFHLWMEZDOMERDEREICENTIE, #H-LIIL—IL (BREBORATNLBICEIBEF) ABELLD
LDD . TORER. LG HBOILKRABI=6EN D,

T ML DFEMICE > THARSNATIHOCO2HIBINR L. FT-BIL— L EEOMRIZIFFFELNERMBI LA
KHEFA. BEMEREKRMEREZRDICEDNREREL =,

(7) CO2HIiB3h R
ERMGMERROEMARNEFT>T, 2050FFTICRFFHEREXAIZT S (h—RrZa—r3)L) EWVSBIREDERKIC

|11 1=F 8% 1ToTLVBNPOTH S Air Transport Action Group (ATAG. fAZEEIEITENIV IL—T) (X, SREZ“WAYPOINT
2050 (20214 9R %#17) " [60]I=B U\ T. BERERDFRZLUTD4DIZHTTINVS,

T) fZEHiTBAF (Technology developments)

0O) EfEftiE/> 77 MZE (Operations and infrastructure improvements)
F) HfEaleELfZE ¥ (Sustainable aviation fuel; SAF)

M) HEHHEELS| % (Offsets for other carbon mitigation options)

B2, ZFNEFNDOCO2BIBFERIEMRLARIL (TL~T5, 01~03, FI~F4, MO~M3) 2R ELTHY ., RAXEICEHAZRDZE
MRZEH MR DOV TIE, RI-LITTRISDDLANIILIZHRIT TS, CNLDHAEHLEDHFNL, R—X54/4 2 ELTSAFF)
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AMNMECBEDE S EELEREHEE D2 —RZEH . REI5D2DYF VA ZHREL. 2050FDH—HRr=a—rJILERT B8
[CEFEMESINEERRIEANDEREZINSEHARELTLS (B9-1) . RMFAXDEMD DHIZLEF 5 DHBELNILAIIC
RLEZLOM, B9-2TH D,

BI9-3I(E. MEHD B KB LITERASNOHIELT AP OHEB FRERT . RORIMRAEORENRBESNLHLA
ILTSIZEWNTH, 2030F FTICF/NMEEDEEL O, EEMBEDNATVIFEADBEFINEL IO D, CO2MDHEH EHIBR
REHFYRDHONT . IRENBENDD(E2035FLIETH S, CNIF. CO2HHEICHDIINODEIEET AR T AX
HTIV-) A EHLEIEH RNV EITE D, BI9-AITHIELY AP RURITIERE A DCO2HH B ERETRT . chiodD
Mot hHh DL, 2030F KR TAZA— RV —23F LN CO2MMHHEICHO DL RT, A% KREEENTHS.
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£9-1 MERMEARDLANILERERNS [60]

ZE LAIL NE
(2 S HWEOEHICHELTIL, BEDRHHE (Boeing 737MAX, 777X3F)
| ERETRI) | chE s, BROEETRALS, EELLTRE.
s 3 i Fr R R BRI S ETLERABICR—IATED LD D . RS & (XIRE
T2 | EAOTH R LRICT. IR EAE B RS ANSAF,
N w RFEHE, IRE LR LA SAF, #AREEIX. RES YT L—RIEEAS
3| BARGRIAEE IR — (A O 5 B O A
L i = 100FE R DB L/ N T)—K DL KRELHEIE (T NAT
T | BBEETE JoREL 2035-40%E R EARBA.
100-200FE fE D B @R D Hh—Ro oI (BF5KER) . /D
TS5 EEOEMLARIL BIHED Ny T) —IZKBEBLE. FYKRELHBD/N1T1) VR
ZT4&YHAMEIL (20304E) ,
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(7)CO2HEIN R (0 D&)

100%

80%

60%

40%

20%

0%

T2

T2

O HFHHEER 5|

O SAF

O&Ef-1>73
O TR

T4

TS5

T3

UFVA0A  F)FA0B

vF)A1

F)A2 YA
X9-1 >FUARZEIBFEDAIEE|E (T2, T3, TADFERIERI-1ITRT)
P : XXk [60)% 5 & (ZIFE-TECHERL

OA:
0B:

o)A
R—X (SAFHIA 1K)
R—X (SAFFIA: &)
B AitT BA & & B Al
SAFD &Y F|
B fitT A S FEAB B HE
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2,500

2,000

1,500

1,000

Historical emissions

500

CO2HkHE(BAKY)

0
2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

9-2 MZERMBEAFEDLNILAICO24EH E D HFE T8 [60]
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2020 2025 2030 2035 2040 2045 2050
Commuter Electricor  Electricor  Electricor  Electricor  Electricor  Electric or
» 9-19 seats SAFE Hydrogen Hydrogen Hydrogen Hydrogen Hydrogen Hydrogen
» < 60 minute flights fuel cell fuel cell fuel cell fuel cell fuel cell fuel cell
» <1% of industry CO2 and/or SAF  and/or SAF  and/or SAF  and/or SAF  and/or SAF  and/or SAF
Regional Electricor  Electricor  Electricor  Electricor  Electric or
» 50-100 seats SAF SAF Hydrogen Hydrogen Hydrogen Hydrogen Hydrogen
» 30-90 minute flights fuel cell fuel cell fuel cell fuel cell fuel cell
» ~3% of industry CO2 and/or SAF  and/or SAF  and/or SAF  and/or SAF  and/or SAF
Short haul SAF
» 100-150 seats potentially Hydrogen Hydrogen Hydrogen
» £45-120 minute flights a7 S 2215 some and/or SAF  and/or SAF  and/or SAF
» ~24% of industry CO2 Hydrogen
Medium haul SAF SAF SAF
» 100-250 seats . SAF SAF SAF SAF potentially potentially potentially
» 60-150 minute flights some some some
» ~43% of industry CO2 Hydrogen Hydrogen Hydrogen
Long haul
» 250+ seats SAF SAF SAF SAF SAF SAF SAF

» 150 minute + flights
» ~30% of industry CO2

[49-3 MZEHDIRFILISERASNOHELT AL I RMT O TR [60]
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Exhibit 2
. : Negligible contribution

CO, emissions per segmentand range

0-2% 5-10%
2018 .

25%  [] 1015%

Range in km up to Share of total

PAX 500 1,000 2,000 3,000 4,500 7,000 8,500 10,000 >10.000 CO,emissions Global fleet
Commuter 1% 4%
<19
Regional
50.80 3% 13%

Short-range

Medium-range

Long-range

>250 . . o .

Total 4% 13% 25% 14% 11% 12% 1% 1% 1%

(9-4 HIEET AR UMEIEEERICO2BF B D HHHLLE [61]
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(1) EFR TS5 K F Al

ERMIZEDTIBICONTIE, TIGABRSHMNOHZLDLUR— A ETEN TS, EBMEER VO KEMEH DTSR

BFRLR—~(web LTRSS TS T —RZE. TNENRI-2KRUVEKI-3ITRT,

®9-2 BEIMERTISTA(TISHAERHHRES) B BRI

2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 Es
88 101 372 MarketsandMarkets (E1)
40 45 85 Fortune Business Insights (E2)
95 (Research and Markets) (E3)
39 66 (Research and Markets) (E4)
60 200 MarketsandMarkets (E5)
55.4 64.6 109 (Research and Markets) (E6)
85 235 | Allied Market research (E7)
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() EFET ISR F R (DDEF)
#&9-3 BEIMZEMRVKEMEHT S TR (MERESHHRESE) BEAEL

2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2040 HEs+
2.4 17.4 SNS Insider (H1)
1.43 14.1 74.3 MarketsandMarkets (H2)
14 17.6 40.9 Business Research (H3)
2.4 3.1 3.9 5.0 6.3 8.0 10.3 13.1 Precedence Research (H4)
1.43 17.5 Emergen Research (H5)
55 277 Coherent Market Insights
(H6)
3 1,443 | Global insight Services (H7)
237 | 1,445 | Allied Market research (H8)
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MG FRLAR—bOH 3 (BA )

E1) https://www.marketsandmarkets.com/Market-Reports/electric-aircraft-market-52646445.html|

E2) https://www.fortunebusinessinsights.com/more-electric-aircraft-market-105553

E3) https://www.researchandmarkets.com/reports/5847197/electric-aircraft-market-report

E4) https://www.researchandmarkets.com/reports/5576328/global-electric-aircraft-market-2022-2026
E5) https://www.marketsandmarkets.com/Market-Reports/aircraft-electrification-market-31650461.html
E6) https://www.researchandmarkets.com/report/aircraft-electrification

E7) https://www.alliedmarketresearch.com/electric-aircraft-market

H1) https://www.snsinsider.com/reports/hydrogen-aircraft-market-1771

H2) https://www.marketsandmarkets.com/Market-Reports/hydrogen-aircraft-market-143337335.html
H3) https://www.thebusinessresearchcompany.com/report/hydrogen-aircraft-global-market-report
H4) https://www.precedenceresearch.com/hydrogen-aircraft-market

H5) https://www.emergenresearch.com/industry-report/hydrogen-aircraft-market

H6) https://www.coherentmarketinsights.com/market-insight/hydrogen-aircraft-market-5906

H7) https://www.globalinsightservices.com/reports/hydrogen-aircraft-market/

H8) https://www.alliedmarketresearch.com/hydrogen-aircraft-market-A08743
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