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Fig 1 The schem atic diagran of gap test



282 e JE 5 i N Eollc

R RIS ] TR, k85 7 TR RIS I 3 kR A R R R L SRR I A Wi
BRI R B, B R E SRS Ol P s ORPR IR B fE, B R ESR R R
B SO0 ANREIIFE R (MFREIRIEE Lso), FELAMEIE RPUF MR BRI RE
2 2 RPUF#HRIBVER shSELERE

RPU F PR} 8 & 46 150 2 7 7 ge ik 3e dl b A7 B A% A OB5mmX 10nm,
F RN Imm i o AHRLE BN EZ N 1L 6K 10 s .

H AN R 46 525648 F A% %% 9 70 B 30 H opk inson JEAF (A% SHPB) AT %1, SH
PBEAR BRI AMBHE S NAR (10~ 10's YIS TFAT AN EE TR HIEAR
B FEABCOE BRE R PRSI S AT 82 T, B SAT BRSNS [ S99 DL Ko
ST B I0AS R03F S SR v SRR AR b T R A F T BN ) AR Je B AR FE A OC B
SIS H T & RPU F G N 1S 5 A N2, MAE RSN B TR
S R E W SARRAR (LA RIS RBEARE RN 86 2)P1 SLI0HEE 1AL N
B5mmX 10nm

3 SKWHERSSH

3 1 RPUFMRREBAIAIER
x® BT YR AR 2 E RPU F APRHBE BT i 45 2R, Horh s SR F R R B E 45 ] 1
Hh RE R RL Dy 2 S P R TR R
#* 1 RPUFMHIRIBRILL
Table 1 Gap test results of RPUF material

MEEE /(g/m’) TR Q 091 Q 226 Q 345 Q 474

FARIEE Lso/(mm) 45 0 25 3 14 7 12 5 8 5

Bk BERATE o NE B Tl
&, RPUF A RLEA —EMIRRERRE 7], HAE 2|
SIS E G A, PR L s B
WINEE SE NI o L RPUFMEIRE  E 181
RERTSL BB R K, SRR TR § |
J87 ) R 0 202 R T A 3 A AR 1 5
32 FSESHRENER 10F
TR S X E B9 0 091/ QO 345g /an” . ‘ . . . .
] RPUF M EHE T#. sh S E %8 % 1F 0.05 0.15 0.25 0.35 0.45 0.55
SHPB S2 %t RPU F i R S 2 f 1 7 7% W o/ (g/om)
T 3 KNS LA SGE SR 48 v SR LA B B2 RPUF MEERREG 2

B RPUF MEHEM R LN 2 10's TH pig 2 Results of gap tests of RPUF m aterial
Ry RAR 2k, HHESS RS T K 4h,
EE]EI 45])'1'., Eﬁﬂéj% 35 4(%@?‘3 0 345g /([n3)foEHﬂé£ 1'—3 2(%’2}@% 0 Oglg /@3);%‘@%



% 34

I Do A 5 it 5 S L R 2 RS % 1 E O F T

283

15 2 1 J IS 7 AN s A B, RIVRR F) 25 B 7

RS H Ty A MERE I B E D ER, 1T A BHE

B N, F Bl A R o R N Al A e A i VR AR B R S A M 3R &, B RPUF

Xt AR I AL AR BAT — 3 I RUK

250001
20000 |
15000 |-
10000

5000

BEAF(X10%)
(o]

-5000T
— 10000 2. RSt
- 15000 N 2 . N 1 1 ]
G 200 400 600 800 1000 1200 1400
RHE)/ (us)

1l Incidentw ave 2 Reflected w ave
3 T ransn ited w ave
K3 SHPBSRH A A L AL N 7735 8
Fig 3 The typical stressw ave
form s in SHPB tests

33 XWERSH
Kl 550 091g /an’ff] RPU F M RLE #EF
A BRI g A AR 2 (RH B ) 8 AR

EHNL 6K 107 ") —fIAA: RPUFﬁ*ﬂrg t.0
K2 E T AT ARSI = A B #Z 0.8
WA A—> B; JEIRF G X B> C; M EHESE 0.6

X C¢>D "™ MRHE & LRl &t — MR K1
Ji R &, XA B e T AR B I e %
MAER. 8 DL Sh 288 7 AR E .ok
R H AR P RS B 4045 v 0, A4
L2 B B30, # S BOL RR SR . P i
REHI R KIE M. RPUF BB — & I & 2 1 6
12 H BA RO ae g2t /B H BRI, &
PLALE B BRAR 1 R AL 3 % B 7 I3 S E IS TR J 1Y)
MR AN, MR RN OR, HBT ) R R
e v, PRI O 32K B B RN 7 A B R A B R

PAYERI G 8, IX M\ A — TR 5 7 RPUF MIBRBEIERE B2, RPUF WA K58 FE kK,

3V Sy

20
| 3
16
a1z
E L
v gl 1.0.091g/em*,1.67 x 107 %s~!
2.0.091g/cm®,2.02 x 10% !
4 3.0.345g/cm?,1.67 x 1073 !
4.0.345g/cm?,2.14 x 10% !
. —2
— 1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
&

1

1

1.2

0.4}

0.2

.er

4t

Kl 4 RPUF MEHE )85 405050 45 R

Fig 4 The results of static and dynam ic

com pression tests of RPUF m aterial

0.1 0.2 0.3 0.4 0.5 0.6 0.7
€

0

K5 RPUF#AEL(Q 091g/an’)
RN B 7 AR 2K
Fig 5 The stress—stram curve of RPUF

m aterial (Q 091g /an’)under static loading
)

H

N



284

e

A R I 1

4 &

RPU F # B} & — Fp 8 FE A48 A — 8 WL BE 2% 1 11 BE 110 58 4 110 B JR A4 ). TR b 25
RPU F MR ER. ZhAS R S8 5256 309 : RPU F X2 T IO W AR KA — 52 W U 25 5 2 5
M 5L g 271 B % I e 1 B 1 B B[R] 3R, B S b TR N FH PP 0 20y T T A 02 FH 3 24 1) 5

H ] A K 2 e ek ) S R 1) R DA 7 AR SR A T AR A3 B, A R s 0 [ KA

2 £ x #

1 HinckleyW M, Yang JC S. Analysis of Rigid Polyurethane Foan as a Shock M itigator Exp M ech,
1975 15 17+ 183

2 WM, REM, T, KT AR GZ) 7 - M KR K KB RDTED 729
DLW MORE. REDWIIL, 1994 25 212 231

3 IS, ST, EALSL. NAR R BORAESN S A1 R P R . SeR A5, 1987 2 73~ 82

4 Gibson L J AshbyM F. Cellular Solids Structures& Properties O xford Pergam on Press 1988 357
~ 365

GAP TEST INVESTIGATION OF RIGID

POLYURETHANE FOAM PLASTICS
ChenW anghua’, ZhuW uithua’, Peng Jinhua),
W ang Cheng’, W ang Fuli, L iu Ronghaf
(a School of Chan ical Engineering, N anjing Unwersity of S cience
and T echnology, N anjing, 210094)
(b Safety Bureau of P roduction of W eap on Indusiries Corp oration,
Beijing, 100823)
ABSTRACT The sym pathetic property of rigid polyurethane foam (RPU F') plastics of
four different densities is nvestigated in this paper It is found that the gap w idth of
5000 explosion probability of passive detonator(Lso) decreases w ith the increase of its
density. Then the stress—strain curves of RPUF m aterial of two densities(Q 091g /an’
and Q 345g/an’) are obtained by quasistatic com pression tests and dynam ic m pact
tests w ith a strain—rate about 10°s . Results of tests show that RPUF is a good cush ion—
ing m aterial of energy absorption and that the increase of density w ithin the experm en-
tal range w ill result in the higher quality of energy absorption and cushioning w hich
leads to the prom otion of its antisym pathetic property.
KEY WORDS RPUF plastics gap test static com pression, dynam ic im pact energy ab-—

sorption and cushioning



