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SECTION 1

TEST OBJECTIVE

The test objective was to obtain data that could be used to evaluate
the repeatability of the Side Impact (SI) energy absorbing assembly and in

evaluating the dynamic sensitivity to changes in honeycomb properties.

The test series consisted of four tests. One full frontal 90° crash
test of the Side Impactor into the Load Cell Fixed Barrier (LCFB) and three
frontal 71° crash tests of the SI into the LCFB. All four of the tests in this

series were performed using honeycomb that had different properties.

The four tests were performed at Calspan Corporation Advanced Technology

Center during the week of February 21, 1982.
The test program is part of the National Highway Traffic Safety

Administration (NHTSA) Contract DTNH22-81-C-87088, Task Order No. 6, to evaluate
""Repeatability Testing of Side Impactor."
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SECTION 2

SUMMARY OF RESULTS

A test program for evaluating the repeatability of the Side Impactor
Energy Absorbing assembly and evaluting the dynamic sensitivity to changes in
honeycomb properties was performed at Calspan Corporation, Advanced Technology
Center during the week of February 21, 1982. The test series consisted of one
frontal 90° at 27 mph and three frontal 71° at 14.5 mph crash tests of the side

impactor into the Load Cell Fixed Barrier.

The test matrix as performed is summarized in Table 1 below.

The pre- and post-static crush measurements of the honeycomb energy
absorption assemblies that were mounted to the front of the side impactor for

the four crash tests is presented in Tables 2 through 5.

Table 6 shows the distribution weight and the Cg calculation for the

side impactor as tested.

Instrumentation on the side impactor is as shown in Figure 1 and
consisted of 12 accelerometers and 5 load cells. The load cell fixed barrier
instrumentation consisted of 36 load cells. The electronic data traces are

presented in Section 4 of this report,
Pre- and post-test black and white photographs of each test are
presented in Section 3. High-speed motion pictures were obtained and have

been submitted to the sponsor.

Data tapes prepared per NHTSA's required format have been submitted

to the sponsor.
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TABLE 3 SIDE IMPACTOR - FRONT PROFILE

2/25/82

Date

Test No. 2 - 41856A - 47.5 psi

VERTICAL HEIGHTS

C/L INCHES RIGHT

INCHES LEFT

24

306

30

24

18

12

18

30

36
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TABLE 5 SIDE IMPACTOR - FRONT PROFILE

2/22/82

Date

Test No. 4 - BOO60A - 43.0 psi

VERTICAL HEIGHTS

C/L INCHES RIGHT

INCHES LEFT

30

30

24

18

12

18

24

30

36
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TRANSDUCER DIRECTION
NUMBER* TRANSDUCER LOCATION X v |2
X1 RT upper frame rail accel. X X | x
X2 LT upper frame rail accel. b3 x | x
X3 C/G accel. X x | x
X4 RT side bumper accel. X
X6 LT side bumper accel. X
L1 Top RT load cell X
L2 Top LT load cell X
L3 Bottom LT load cell X
L4 Bottom RT load cell X
L5 Center load cell b
X5 Center bumper accel. X

*The transducer pack number can be correlated with the vehicle response data

traces.

Figure 1

SIDE IMPACTOR MOVING BARRIER TRANSDUCER LOCATIONS
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Table 6
SIDE IMPACTOR WEIGHT AND C.G. CALCULATIONS

Wheel Base 102 inches

"~ . Left Front 940 1bs.

Right Front 940 1bs.
TOTAL FRONT 1880 Tbs.

Left Rear 560 1bs.
Right Rear 560 1bs.

TOTAL REAR 1120 1bs.
TOTAL WEIGHT = 1880 1bs. + 1120 Ibs. = 3000 1bs.

C.G.¢ W, = 1120 1bs. (102 inches)
B 3000 1bs.

= 38.08 inches
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SECTION 3
PHOTOGRAPHS
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1 PRE-TEST PHOTOGRAFHS

TEST NO.

Figure 2:
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Figure 6: PRE-TEST NO. 2 PHOTOGRAPHS




Figure 5: PRE-TEST SET-UP FOR 72° IMPACTS
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BOST-TEST NO. 2 PHOTOGRAPLS

Figure 7:



SHAVYDOLOHd € ‘ON ISIL-Tdd :8 exndtg

6044 -V-1

3-8




SHAVYO0LOHd € "ON LSHAL-1S0d :6 Pandtg

BH44-V-1



5=-10

(944-V-1

PRE-TEST NO. 4 PHOTOGRAPHS

Figure 10:
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Figure 11: POST-TEST NO. 4 PHOTOGRAPHS



SECTION 4
DATA
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VEHICLE DATA

MOVING BARRIER DATA

TEST NO. 1

4-2

FILTER CLASS 60
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MOVING BARRIER LOAD CELL DATA
TEST NO. 1

VEHICLE LOAD CELL DATA ' FILTER CLASS 60
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FIXED BARRIER LOAD CELL DATA
TEST NO. 1

FIXED BARRIER LOAD CELL DATA
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FILTER CLASS 60

6944-V-1



o
3

JISITIH
Aee

as1

W1
At as a

"S81 A

737 G907 3319458 €T T3ne

1435 288 =HNY

96~

o

6944-V-1

4-33



A3SITH . ]

6944-V-1

‘POE " B5T 202 st - eel g 2 9g-
?l
St e vand V)
V ot
21
J . 1 91
387 A 20 1130 0Y01 43134998 02  13NNBHD

I =83I835 286 =HMY

2




I

=531435

=NN3J

CAISTTIIM Il _
88e 851 88 a6~
b-
ﬂl‘llJTli .J(J? - ndG\lrﬂﬂHHﬂUVI)(FllllllllI\lr@
¢
8
21
: : —_— - —d 91
S81 A 133 QY01 4314443 TIHHBHD

6944-V-1

4-35



0
. E R WL 3
60z 852 Baz AT 991 "ag @ ‘@g- 2
k-
AN ———] 8
b -
8
21
1_ i 91
897 t9 1130 0001 9314398 Z¢  13NHBHD
T =S31¥33 286 =HNY




6944-v-1

4-37

J3SITTTU NIl

98E ase A8e 851 “aal a5 Q
_ 1 1
581 N Sy ¢4mu av07 431d49¥8 &2  TIHNYHI

I =631438 LES =NNY




-
538 1717IM 1L 3
‘@0 052 ‘98z @Sl ‘9a1 - @8 ‘@ ‘as- 3
w.a.l
b 2
..w
21
. | S I N N O SN N Y
8G7 30 1137 09071 3319499 %2 13HNWHD
1 =831435 £ =NNY¥




I3STTTIM

6944-V-1

86~

: - L
130 Q007 4314388 S 13IHNY

~r
4-39

A

91



2
I331TIH WL . 8
'9eg @S2 AR 851 L) 8% @ 85~
n..l
— - - PR R [
b 3
m
21
_ 11 __ 1 91
§g7 o 8Y 1130 G901 4314498 92 1IHHUHD

"1 =531435° 285 =N




2

&
-l

91

. JISITTIM Il
eL 52 ‘Aag ast aet ag 8 @8-
ammme aane Nounptintn, e P s gt ey
897 A 68 1730 Q007 9314968 2z 13nNBH)

=53143S

FAR

=Ny

6944-V-1

4-41



0
23SITIN INIL 3
31 T o4 gk "agt le) Qs '8 "@g- S
n.....
— T L)
4 g
8
21
. i I I B B 91
§97 N 79 1130 gy07 4314493 82 13HHUHD

1 =63J335 2£6 =NNd




9331771
a0z .

aet

Il
@S

@

1

"881 A

29
=53

1338

ES

1130 U071 3314498 6¢

=HNA

13HHY

HJ

(]

A

91

6944-V-1

4-43



23SITIN, IIL . .
‘99 852 gilk ‘esT ‘@nl "85 9 8s-
?l
— a0
b
8
21
- . . 31
ER I £d 1130 Q901 4319398 Of 13HNBHD

I =831¥35 &5 =NN4

6944-V-1

4-44




. JISTTIH IHIL
aaL BGZ Bee 8s1 aal as a as-
b
a
t
\/
2
A
: : __ - | 91
S81 o £3 1730 OO0 4314483 T2 T3HHBHI
! =531438 LE£S =N

6944-V-1

4-45



=
2351771 WL . 3
'99E 052 902 8sT eal "85 @ 0s-
w..l
- - S— — o] 1)
I ¢ ;
S
3
21
1 31
887 o 68 113J Q907 ¥31939@ <& 13NHBAD
I =83I435 /£S =N




| 351771M 1L |
PBE asz ‘aes "B51 “aelt @S 9 as-
fpeassen S — g g
5871 N 98 #._m.u auoY A3TIAPT ££  13INNUHD
I =63I435 ZLES =NN4Y

6944-V-1

4-47



=
. . 2331771IM I L 3
BOE Q%3 8RS ‘8G1 601 '8% ‘0 '85-
- b
ﬁ e
v
8
21
A - r.llll-l.l.l.wﬁ
887 o 28 1730 G901 3319498 $E  J3HNOHD
I =631435 J£5 =Nnd




:
| 9351 | MIL 3
oE 0z gLk @t L) "85 2 BS-
*.-I
—i0
b 3
3
21
. , J _ 1_ 31
SR 8§ 1130 0907 9319998 S TINHOHD
1 =S31¥38 266  =Nnd




X
3
. AISTIH 3WIL 3 .
aag T 8ad a51 881 85 9 a5~
n..l
b
21
. - ek = 21
5971 A 68 1130 QY07 4314488 92 13IHHBHD
I w.u:mww 286 =HNy




a

cl

91

JISITTIN JHIL
R 852 8ag A5T ‘a8t @S 8 85—
o ,
. 4 —1 — |
Sg1 A 1J 1130 d¥01 4314398 L& TINHMHD
I =33[438  2&ES =HNY

6944-V-1

4-51



9351711IH | NI 3
L1 P (o pBe "AGT ) "RG X "@g- s
n,.l
| —— e —— — a
" 14 o
g
21
_1__ N 1 _ ~ 1
8871 N 2J 1137 QU071 4314498 8¢  13NNPHD

I =53I435 &G =NNY

e




98E

o

o)

2
@

ISIIH
ad .

8

St

0at

1L
08

a

ECRE

!

£J 1130 QY01 d319499 6%

=531435

LES

=Ny

TIHNY

A

91

6944-V-1

4-53




4351 T1TIH 1L 3
g A T ‘Baz ‘851 ‘@aal Qi ‘@ ‘a5~ 3
w.-l
| - — o — g
\—* \ t
i
b
Z1
| 1 91
BET N F3 1930 Q90T 9319498 6F  13NA9AD

1 =5314358  ZES =NN4

-—




JISIIH IHI .
99 ase ‘aag ‘A5t “aal "ag a Bve-
t-
Ii.l.lnlo
+
S
21
. . . 91

5871 X SJ 1130 O¥07T 4313489 1% T3INHYHID

I =831433  2£S =HNY

6944-V-1

4-55




0
. | 2351771K INIL 3
A Sz gt ST ‘@0l "ag | ‘8 ‘95— 3
V...
8
—1p o
5
21
J . . R 91
EEA 33 1130 09071 9319498 2p  13NH9HY
1 =83143§ 2£5 =HNd




=HNY

23SITTIH IWIL
‘geg  BSz AR "ag1 @al "Ag ‘9 @G-
n..l
— )
- b
)
21
. A _ i 91
837 N Z3 1137 QU0 93194998 &b T3NNOAD
=331435  2£¢

6944-V-1

4-57




LES  =Hid

A8l 3

:
SI1IM M 3
z . gl "@a5 ‘9c-
u.. -
A" 9
b %
3
21
__ | 1 91
I 0901 3319498 PF  13HHOHD




| SECIRRI M1 L
paL a5z gz AS5T gel 88 '8 @5~
*u.l
{u——— e, swmeed 13
15
8
FA
: : B : 1 21
§871 A 623 1130 a9071 4314498 S+ T13HHYHD
I =53143S Z£§ =HNA

6944-V-1

4-59



=
AISITIN ML . 3
06t 957 55 "AS1T 81 ‘Ag 3 6S- 3
. .
v 3
8
A
- | e d e o 91
§81 A 10 1137 QU0 3314483 9%  TIHHUHD
1 =531435 Z2ES =HNd




JISITTIN JWIL

6944-V-1

4-61

N1%) % gG¢e @aag "0S1 8at U K
ﬂlll! 14|I\I)UA\I¥
M [ IS U GENNN) Wm—
891 A od 1132 QU0 4314449 b TIHNYHI
I twwumwm ¢ES  =NNYy




231N 1L | g
a0g  "0s2 02 Bel 901 8% f as- 3
?‘
- ~ = a
?
8
21
. N I B S 1_ 91
587 N £0 1730 0507 9319968 5% 13HHOH)
I =631¥35 265 =NNd




J3SI1TIM

JNIL
as

a

0

" A
130 QU071 3313448 6v  T1IHHUHI
=53143S

=Hnd

91

6944-V-1

4-63



=
il
JISITIN : JNIL m
‘P8 ‘fGe s “ast1 . a0l "8% @ ‘@8-
ﬂ.l
™ —— S et N T 9
1 b3
8
z21
1__ N S 91
887 A Sd 1733 0UD1 d3l4488 @5 TIHHYHD

I =53143S8  LE£S =Ny




. J3I5T1INH JNIL
GBeg 'BS¢ Bz ‘@A51 el as '8 ‘98-
$-
g S s s e L
b
g
Z1
. | | 91
587 A 20 77137 QY071 A31d4v8 1§ 13IHNUHD
1 =53143¢& LES  =HNY

6944-V-1.

4-65



2 \
C 23sITIM INIL 3
‘98¢ 962 B0z ‘831 001 "B% a @8-
?l
ettt et pot— —m—— S e S o g e ey @
.
3
21
. — - 1_ 91
387 3 737 G907 431394598 28 13NNOHD

A1
! =83[¥38  2E6 =HNY




JIASITTIN N1
paL a5z s ‘AgT "ag1 a5 a "8G~
b-
e o ——— 8
2
A
— - - 21
881 N SO 17130 ay07 431y3ya €5 Jmmzczu

I

=53143S

2£6

=HNY

6944-V-1

4-67




0
351N ML 3
gRE 052 @ag 'BST ‘8a1 "8G @ ‘98- °
?l
e <\(> ot @
b 2
g
21
] | 1 91
6g7 &0 1130 0601 3314499  $5  13NHUHD
1 =631435 285 =HNd

A -4




231N

W1
‘e

V MOY 40 WNS

STI3D dvOo'l Y31dyvd

=8313438

=HNY

{

C

B¢

-~

o

03

6944-V-1

4-69



. 3351 TN IWIL . 0
ez  '@53 eaZ il Qat "as ‘9 Q8- 3
az-
ee
at .
63
1 08
T g MO¥ 40 WnS STTD avVOT YATHAVE ¢ T1IHNYHI

I =83I133S  Z2ES =NNY




317N

. . INIL .
eoL 852 Aag ast ‘aal "@g a as-
ad-

G o s ety 3
ag
ob
B
1 08

‘s ¥ D MOY 40 WNS ST14D GvOT ydIduvd 82 13HNWHI
I =S31435 286 =NNY

6944-V-1

4-71



J3sITIN INIL )
ARg 5 LSS "ARZ ‘a5t Qa1 "85 '8 as-
ad
S R - S — . )IIIIIIIJHH‘GAnﬂ“\llllllllllll4@
0z
2t
89
— 08
“sa1 3 a MOY {0 WNS STTAD QvOT MIIyyvd 6¢ 13HHYHD
1 =83143S 2256  =NNY

6944-V-1

4-72




. JISITTIN IWIL
80¢g BGE 08l ‘8581 "8et 08 a 98-
o1-
P’ldﬁ(i("%’?“) L

/,

QL

vs

8d

*sg1 a+J+9+vV SMOY 40 WNS STT4) avoT ¥a1ddvd &  1INHUHD 06

!

=83143S

LES

=Ny

6944-V-1

4-73



TEST NO. 1
CROSS PLOT OF MOVING BARRIER LOAD

VS. DISPLACEMENT (DERIVED FROM MOVING BARRIER ACCELERATION)
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VEHICLE DATA

MOVING BARRIER DATA

TEST NO. 2
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FILTER CLASS 60
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VEHICLE LOAD CELL DATA

TEST NO. 2
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MOVING BARRIER LOAD CELL DATA

FILTER CLASS 60
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FIXED BARRIER LOAD CELL DATA
TEST NO. 2

FIXED BARRIER LOAD CELL DATA FILTER CLASS 60
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TEST NO. 2
CROSS PLOT OF MOVING BARRIER LOAD

VS. DISPLACEMENT (DERIVED FROM MOVING BARRIER ACCELERATION)
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VEHICLE DATA

MOVING BARRIER DATA

TEST NO. 3
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'FILTER CLASS 60
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MOVING BARRIER LOAD CELL DATA
TEST NO. 3

VEHICLE LOAD CELL DATA FILTER CLASS 60
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FIXED BARRIER LOAD CELL DATA
TEST NO. 3

FIXED BARRIER LOAD CELL DATA FILTER CLASS 60
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TEST NO. 3
CROSS PLOT OF MOVING BARRIER LOAD

VS. DISPLACEMENT (DERIVED FROM MOVING BARRIER ACCELERATION)
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VEHICLE DATA

MOVING BARRIER DATA

TEST NO. 4
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FILTER CLASS 60
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MOVING BARRIER LOAD CELL DATA
TEST NO. 4

VEHICLE LOAD CELL DATA FILTER CLASS 60
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FIXED BARRIER LOAD CELL DATA
TEST NO. 4

FIXED BARRIER LOAD CELL DATA
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FILTER CLASS 60
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TEST NO. 4
CROSS PLOTS OF MOVING BARRIER LOAD VS. DISPLACEMENT

(DERIVED FROM MOVING BARRIER ACCELERATION)
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