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TR ERT

FEEST 22T HE IR 166 Sy A - 4T 5
P R RRED Fe Fled R A L 2 e UITEF £ d iR
M ~kAzead G A 101 & 6% 12 p 3 14 p > 44 F RERR4n

LHB16G g R W A M b > BB
#

A &

T M B gk %5 £ ¢ .« (Federal Aviation Administration Civil Aerospace
Medical Institute, FAA CAMI) » 8 7%2_ 16G %3 i #8 # i5 3842 5 2 ik
Ao NAFERE A A SRR LT - VR E A AN AP 1L
ERRTOR G A BT P AP AR R R REE A T E -
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= VIR

Jun/12/2012 1. 169 A d- fipliddia & &
Dayl (Basis for Seat Dynamic Performance Criteria)
(3E7 : Rick DeWeese)
2. BREABETHER
(Introduction to Injury Criteria and Anthropomorphic
Test Dummies) (z#-F* : Steve Goldner)
3. REZFHEAIT
(Instrumentation and Data Processing)
(3E7 : Mike Beckage)
4. R LT
(Photometric Analysis)(;#¢* : Rick DeWeese)
5. CAMI £ # % % 3 40
(CAMI Impact Laboratory Tour and Instruction,
Three areas: Sled/Fixtures, Instrumentation, and
Cameras/Photometric Analysis) (;&¢* : CAMI Staff)

Jun/13/2012 6. FAA R &l 2 @4
Day 2 (The Advisory Circular 25.562-1B) (3#F* : Joseph
Pellettiere)

7. RAR¥EFER¥FRHZ -160 Ko REFE%K
(Witness Impact Test #1) (;¢* : Rick DeWeese)
8. AfRRIREEAEEZARMIpI AR
(Seat Occupant Models / AC 20-146 / SAE ARP
5765) (;#¢* : David Moorcroft)



Jun/14/2012 9. Rlw A2 NFAEFERRYE
Day 3 (Side Facing Seats and Sofas) (z#-f# : Joseph
Pellettiere)
10. #7K A 385 ¥ £ (Oblique Seats)
(3E7 : Rick DeWeese)
11, RHF SRF % - 140 L8 RF %
(Witness Impact Test #2) (;¢* : Rick DeWeese)
12. FAAL6g R Hite =Fc K | 1
(Policy Statements: Cushions, Seatbelts,
modifications) (;&¢# : John Shelden)
13. s ip E 4pdcfy /i (HIC Issues)
(3E7 : Rick DeWeese)
14. FAA RIZE A 1§ vt iR
(FAA Hybrid I11, Facility Comparison and Lumbar
Load Variation) (3&£* : Joseph Pellettiere)

g ﬁ Uil ’iﬁfFi&F”‘“ CAMI Bl:E3-& 7



5 PR A

*EHALE

LHERL RPN AL

- ~ 169 A ¥ # i R E s & F(Basis for Seat Dynamic Performance

Criteria) (3-£* : Mr. Rick DeWeese, Team Coordinator of FAA CAMI

Biodynamics Research Team)

(=) &7 169 B it ip|# e d

(

1y

)

- AL s k2 X E F P E FAR25561 LR E Ko

HEWARBEFELMGZE Tt AR BB ARy < %

Yz ok o M2 ERIEFHEGE > PR AL

FEf 44 i (Load Destruction) » & i I F&3™ (5 A 46 124t > ]

P F13T 160 B tE B AL RIEE Ko H iRREAeT

1. f1* jpl3& 4 % (Anthropomorphic Dummy, ATD) » # {8 3| & §
Mok ?‘/”\ oo

2. ViR RHE EPARE S KB SRR FEE R
%)

3. ViR E 2R H XA Ao

b L&A -

B 5 RERIERE A

1980 # i > FAA &2 NASA & T3 (771 - & 7 "% e R F

Ik

o

S

FoOMMERETAELEL P BB FA VAR AT R
(Survivable Accidents)p# » it % Ede % ek £ R > A1 H 8

2t o FA A I X ARMKBRHZANED E AR 0 Bde !l BN



5% 17 p % 25-64 5.2 i+ % it ;% = ;* (Final Rule) -

WA -~ 169
)BT o B R
ERAFE AsRlE

LR R (% 27-25 5%

B
1315]7/

— A% i@

* ;* % % (Notice of Proposed Rulemaking, NPRM) » 3] 7 1988 &

S 15 AR
i plsR & R REfs 1988 & 9 7
BIFEE (% 23-36 52 T %)
e P>t 1989 £ 12 7 13 p > o » LB

% 29-20 5508 1 K)o LApiny BA

JERTA i SE = F
DYNAMIC
PART 2
TEST REQUIREMENTS 3 PART 25 PART 27 | PART 29
TEST 1
TEST VELOCITY (FT/SEC) 31 35 30 30
SEAT PITCH ANGLE (Degree) 60 60 60 60
SEAT YAW ANGLE (Degree) 0 0 0 0
PEAK DECEL. (G's) 19/15 14 30 30
TIME TO PEAK (Seconds) 0.05/0.06 0.08 0.031 0.031
FLOOR DEFORMATION (Deg.) NONE NONE 10 PITCH/ 10 PITCH/
10 ROLL 10 ROLL
TEST 2
TEST VELOCITY (FT/SEC)
SEAT PITCH ANGLE (Degree) 42 4“ 42 42
SEAT YAW ANGLE (Degree) 1 9 . -
o BEAK o) 26/21 16 18.4 18.4
FLOOR DEFORMATION (Deg.) 0.05/0.06 0.09 0.071 0.071
. 10 PITCH/ 10PITCH/ | 10PITCH/ | 10 PITCH/
10 ROLL 10 ROLL 10 ROLL 10 ROLL
QUANTITATIVE
COMPLIANCE CRITERIA
MAX HIC 1000 1000 1000 1000
LUMBAR LOAD (LBS) 1500 1500 1500 1500
STRAP LOADS (LBS) 1750/2000 175072000 | 1750/2000 | 1750/2000
FEMUR LOADS (LBS) N/A 2250 N/A N/A

A E f A 203
Civil Rotorcraft and Transport Airplanes”

T8 3421 6 (SAE)* 1990 & 4137 » 2

45 AS 8049 “Performance Standard for Seats
» Bld FAA L2 £ R

{6 FAA # 3t 1992 &

FIe7 g B A AT B R AL L TSO-C127 -



= ~ R4 B R 2 & £ (Introduction to Injury Criteria and

Anthropomorphic Test Dummies) (3£FF : Mr. Steve Goldner, Senior

Project Engineer of HUMANETICS Inc.)
(=) RIFEA BIRE

(

1y

)

FAR 25562 #r 2 & 2. A Lpl:EA B » S £ 8 170

£ “49 CFR Part 572 Subpart B - 50th Percentile Male”z_ & 4 >

S THybrid 113, 28 > @208 Rpigri R ipshzed
FEP2Z50F A AT 1702 €8 £5 7 R AK IR
NS S HhR R ERT A Kl ERMEr 5 F A )
RIRF PR ERAEEDRERLF > MR AR F S XIS

F2 oo FHE* XFhABEREMHC95 A ) B Akt
PIEEE =B § ] 2R LR B ST

EEFLEEH D EREL B NI & THybrid I113] ;% & >
H A& % 49 CFR Part 572 Subpart E - 22 THybrid I1 4] ; * @48
g0 THybrid 11 4] ) 4 834 1 2 3 8 9 1 (Biofidelity) - 1 &
Bf 57 & APREY RPIEZ 8 > WRRRERY > T ERIR
R EEA B2 F sy o Flpt SAE # % %L 1999-01-1609 2

2 o WP 4o #- THybrid 3] ) A B iFecgh > A3t A g 4
P F gz F 2R RE LRSS ERIEY
sk % e THybrid 104) 5 4 8 > pteciis 2 4 i f2 5 TRAA
Hybrid 111 4] ; 4~ & > & d FAA 3 2000 & 3 * 3 p > 12 5h5L
AIR-100-3-3-2000 # #_¥x i * i (Policy Memo)f &, > ¥ & * 3t
FAR 25.562 % 2_ /i % 5 f5 B)3# o
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(Z) PlAA BT
FE R A B ARHRFRFY g iR G G
TH A AR RN RITRE > T EPPTF MR REE R
3B P Ao
1. EE$% @ -z pl:E(Drop Test) o
2. FEI% L fi4ip)iE (Pendulum Test) o
3. 3% o R HFPIE(Impact Test) -
4. PEI% - R &gR)#(Compression Test)
5. "g4g ¢ %4 P& (Flexion Test) o
6. "% @ 3 FpiE(Impact Test) ~ 3 4 | z&(Shear Test) -
7. B=In ol i s d [RliR] 3 (Range of Motion/R.O.M. Test) -

8. AN 1 B igiR#(Compression Test)

& ® 2 F 4 49 (Instrumentation and Data Processing) (3-£% : Mr.
Mike Beckage, Vice President of Diversified Technical Systems/DTS
Inc.)
B ¥ d fLipliE e 0 RS 8 F R P k si(Data Acquisition System,
DAS) » #-AthRFi 22 4 B LRI ELPEE > @S T R
v Bl AT ECREE B R % o £ F 8 4 FAR 25562 £ 5 & Foo
AR ki Bd RPECRPIFEER G LA MBLEHET &
Boord 2 g AR A s p g et o BRI B O & % i %3+ (Strain
Gage) > BRI A B M= PRFI ZTRLLENE - THEER LB
(Data Acquisition System, DAS) /g + & 1 ¥ & # SAE J211

“Instrumentation for Impact Test — Part 1: Electronic Instrumentation”



z ~ k& & $7(Photometric Analysis) (3£f* : Mr. Rick DeWeese, Team

Coordinator of FAA CAMI Biodynamics Research Team)

B e B L RIE TS 0 JF B 48 6 & A 17 (Photometric Analysis) » 4 47 4 i

ERANFL o BRI (el m G - PR AT REE) iR

EESSE T TR L I AR T e
BRigramp Ay ATHNLRELN LA RREX G2 5
Utk s PR R AN A4 A (B EEINE R INE B LS > LSRR e

BUA 2 DA o a kB AT AL 0 iR B ung A R

(Distortion Correction) - & & 4 45 7 + & SAE J211-2 “Instrumentation

for Impact Test — Part 2: Photographic Instrumentation”4p i & 4% -

4
4

FAA =% #ud 4 f§ /1 (The Advisory Circular 25.562-1B) (3#-£* : Joseph

Pellettiere, Chief Scientific and Technical Advisor for Crash

Dynamics and the FAA CAMI)

() BfFRP- 2T

(

1y

)

TR EAFAEH2 AL 2T 9 F A E B2 F LA R
Bfz %2 it LEH) L EPRRERATE
s i o RS HE S BRE XXV RER - R
F o FPEHER - BIRG PAEERES AT

R R e B AR E PR T T A R
FampAL

El

WRORFEEATARZ PR RER) S
- d o

L E R RRR DD DA R AT RFRAKE R EX 2 R
Al BIEER G (B 0 A% g /Seat Track) 2. % & 0 14
R SRR C

10



2. BRHRGEFTAZER LR o
3. P VFERLERERG 22X 2 M

T RIS T 2 SF 4% 0 EE 3 e (Seat Group) p B 33 ek 5 A
oo g S BB R BB R R - RREFEN 2 AR
BIF S840 A 453 NP > B R WA R B2 B
S P A HE T ER R RE e LR E ) R

BA- A2 AR T LR LRI R R

BER AL AR AL AR AT
L2 F Ak 2 B # (blde 5 - 2 PR

"l

FPREESOINALTFL ﬁ@”é)
2. LR R EHEE LG AIE 2
R A LG S SRS - Rl e

4, B4 Apk S @ 4ot B2 #5515 (Section Property)
5. RHZ LEEHID -

6. i & x4 g~ (Primary Load Path) -

A& %4 g s (Primary Load Path)™ 4 5 T 5] % B4 € 78 p

L SIS B0 p X 2F PR Ripethe £ X8 -
2. T RS RIEp RRTIERH P S HEL X KE -
3. EFG 2 4p#(HIC) : % R TSAL R BT A LR

4. SNBSS R %

11



» o~ AR G2 48 M dp 31 4 % (Seat Occupant Models / AC

20-146 / SAE ARP 5765) (:4-¢* : Mr. David Moorcroft, Research

Engineer of FAA CAMI)

(=) Bt T rolestd gplzdL sl

(=)

“ért TR ERT R LRIGE 0 1 R 0]/ B0 (Computer

Modeling/Simulation) = ¥ @ 5 2 + & FAR 25562 2_ * i2 - p

@ FAA & B # R &wd 2 AC 20-146 “Methodology for Dynamic

Seat Certification by Analysis for Use in Parts 23, 25, 27, and 29

Airplanes and Rotorcraft” » P i * T "gfiri2 & 3 o M

*b > SAE /v e F £ 4371 24 8% ARP 5765 “Analytical Methods

for Aircraft Seat Design and Evaluation”> p # % A % % ¢ B -FAA

Panit pda By MARHT OB 2 > 8P e

1 REEF T/ ¥ LH T B> 22 BE -

2. sp it FAA N REE ¥ AH T SRR 2 AT o

3 VRARHKFFEMZBREL SRE FENAERK L2
M2 B .

4. Fprrg AP 2 4k TR -

T R ERRRL LR E R

i BT RRRE R FARLTAEA L RT A

ek R EREPT TR

1. T "oBcsRf 107 %Ry 5 A #E 7 H(Correlation)
Fz 3% (Verification) 2 % & (Validation) » 7 %% ANSI/ASME
V&V 1 ¥ 4& % 10-2006 “Guide for Verification and Validation
in Computational Solid Mechanics”» # # T gz (Verification) |
G A EE PRI R RO BN R R) v T RE

12



(Validation)J#;, E T A e g SRR R (4
WRSEE XA R ER)LTART  FRET FLN
BpE > Plif e A 2 (Calibration) | 7 % %8k @ T "ok
SHREFERFERET -

2. 2 T ROEME T oM P E Y § Bcid £ (Numerical
Error) o

3. bﬁ.g]y_,\-?rf_'r&/?q;éﬁ’;:;}j%\n&j & \f’ E;hu?f\/E ERUE A

—

@ v EE R # & E2 & 4 (Setup Conformity) » 12 %

% B2 2 £ (Instrumentation Error) o % & #* gt % 2 g
ERAERE R LE T B RDOERME S AT AR LRI
P R A B R AP R, 1T 2 e hi i o

e & 2 V)% A ¥ 25 ¥ § (Side Facing Seats and Sofas) (Zf# :
Joseph Pellettiere, Chief Scientific and Technical Advisor for Crash
Dynamics and the FAA CAMI)

"EE R AN ¥ Rl A 5 (Side-Facing Seat) 2 ) # A 7 R
FH A PMBREZRII VT RAFEERET L BRHAL > 2 AR L

F3t oo 2 11 i 4 (Exemption)® N R B A A

(w
A}
w

E-)

RS 2 ok 2o P N2 B B A AR G AT
3*(Novel Design) » i 37 ¥ 5 7 145 7k i i (Special Condition) » 2 3%

% rMEE o BT FAR 25562 443 (] B E X DR F R o T
R R PGS E AR BRI G L E R F L o T R AT
P 32 PR X 18 (Side Impact Dummy, SID) » # &% % “49 CFR
Part 572 Subpart F” o x ¥ » 371 T 3=k dpdc — WG T 4k
(Thoracic Trauma Index, TTI) o & /= 3 #-4 4Rl A L2457 7
i 2 5% 0 3T AP M 2 SR R
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~ ~ FAA 169 & ¥ #& 25< R f§ 4 (Policy Statements: Cushions, Seatbelts,

modifications) (3f# : Mr. John Shelden, Aerospace Engineer of

Transport Airplane Directorate)

(__

(

1y

)

)

AR F e TIOR

P ELBRLHFL EATEFHERLRE LRE 0 FAA L4 47

FTHERF N -FRREERER Fe AP 28BS

FREFERLFEGLRFSS V55 8 RL 7T R4 Flt FAA

52005 % 8 ' 9 p 4 % ANM-115-05-005 & % 5 & o @ @& # o

BE e ERRRE R E T A EEE > FP A vy AR

e

1. F=#e k&% & k3% %4 2k(Buttock Reference Point, BRP)

¥2 ERZ > B> 05inch-

2. FHRARFZHE-HF -G 22 EEFRERFNE
(TSO-C72) -

3. W2 REMEAALWLY it £ 4 o354 5 (Load
Deflection Curve) -

4. 7% F 3 ¥ wr#(Padding) ¥ £ 2 A d e it o

S EXRE AT

FAA *: 2005 # 8 ' 10 p % % ANM-115-05-10 # %rc i » 4%

(#HAEHEFENE2F 2 BN 2334 2 5 2:5%)pF

A N R 03R4 2 (Rigid Seat Fixture) » -4t F e h % >

F oo B EHEPREY TR 0 od B T E L LR TR

2 & A o
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1~ B#F ERFE5%(Witness Impact Test) (G£# : Mr. Rick DeWeese,
Team Coordinator of FAA CAMI Biodynamics Research Team)
(-) A¥F =RFE% — 160 % & % 2% (Longitudinal Impact) :
N AR B X R A CAMI F 7 R L RIRE 0 R A PE
# FAR 25562 2 AC 25.562-1B #p i & 8L > 3 %] fip|ifd A %
FE2PREABEZE 203 REL TR PRES ST AL L E

50 HE A d o TR R AR R Y

CAMI R332 3

15
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(=) RHF FRFF% - 149 £ 3 £ F 25 (Vertical Impact) :
R AR R X £ A CAMI 7 7% - X AR PR
14g 2-% & # 2 5% (Vertical Impact) » BlR S & HE248 > R
AT FRFRE o LI RERA PO R ROFHERRRE 2 AT
E 7

G WA RBARFEAI Y 2 H P (Shim) o ﬁ
dro— B o
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2. THEARMEERAITA R 0 IR RN LM AEER > F BB A AR
AP fR L FAFL 4 o

3. BB FAA R § 0 %0 BAPMAER R E S L BT EE AN
P2 AR 550 § B R SR L RR ARG 0 R A B
PlRSE TR Sz A1 0T o

I ~ER¥FRE

SIE FAA PURGRE E R PHE > g d IR A 2 Eeo £ H BRI

PAARHE 2 o S EAIMEBRE L TR EFI RS E T T L %f

\\\?{r

P10 8 Gt FAA BYR2 AR MRATAT S § 0 AR e B

o

20 f g R AR MRS L ARR S e FIR M R 22 R S

23



