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Fig.3 Photos of stress profiles in experiments for constitutive refation of GFRP
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Table 1. Experiments for dynamic constitutive relation of GFRP

%% S No. 85—71 87— 101 87— 102 87103 87— 104 87— 113

TR AW 1985.11.1. | 1987.9.24. | 1987.9.24. | 1987.9.25. | 1987. 10. 4 | 1987. 11.5
MEEEv/(m/s) 169.3 298.0 290. 3 290. 3 181. 8 483. 4
KHES [ (mm) 3.99 3.62 3.54 3. 60 3.74 3.95
A 3.81 3.14 2. 90 3.08 2.94 2.76
§ A, 5. 48 3.74 5.48 5. 52 5.92 6. 14
g | & 5.52 3.86 5. 06 5. 66 5.78 5.78
(mmy | B 5.29 3.74 5. 46 5. 88 5. 66 5. 80
A, 11.98 5.52 5. 60 6. 20 5.72 6. 10
5 Gim 357.6 730.9 669. 2 549. 3 463, 1 2141
l@ i 269. 5 L 636. 1 599.6 538. 7 466.7 2044
fa im 206. 9 621.9 576. 7 536. 3 458. 8 1966
(MPa) O 212. 4 623. 1 508. 5 538. 4 460. 1 1905
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Table 2. Wave velocity obtained from traveling time of stress waves

3L 42 No. 85—71 | 87— 104 | 87—103 | 87—102 | 87—101 | 87— 113
- o 3. 64 3.34 3.48 3. 44 3,49 3. 62
(k///) Gy 3.45 3.32 3. 47 3. 48 3.38 3. 56

m/s
Cia 3.27 3. 30 3.45 3. 51 3.26 3.50

£3 BEN-HEHBEITROREEER

Table 3. Wave velocity calculaed from stress-strain curves

L8 & No. 85—71 87—104 | 87—103 | 87—102 | 87—101 87 —113
o k=2 3.51 3.37 3. 54 3.59 3.45 3. 65
—— k=3 3. 46 3.33 3. 57 3.51 3. 44 3. 61
(km/s) )
k=4 3. 44 3. 30 3.61 3. 44 3.43 3.59
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o 162 330 341 371 326 1289

e é 259 51.6 70.3 78.9 93.6 299. 6

2 *T A

£ FRng. nTLLAK.

I A B b S RS SR N T E AR P B SRR R AL IR LUK IV B 45 4 %
PRADECRL A, ARYESCEGE N R RO, R RMAS X R, R

(R B, R SRR W] R

2. HAT A MAGAR SLIRICR BRGSO AS MK R T A0 RS R 1) SE I BOR & 8




12 ® % 5 w & HI0E

AR XEBAREHE. ATLUERMEME BRI R EARE MR ERUE
FAAD ERBHEICRE K ERANABEEMRSRRICRTE: SiEICREBENFTH
k% '

3. SLWEEFUEM, RAiLagrange HikABHICRMEREAIRINAMX R, RBIIHIS
REgtk. RAVYIT LR —ERHRFRARMAT RN, KA REFUEBBAFHX R
ORI A SR e S LT DA ShARIE B OB A M 36 R —BUFTESE, T L e AR R B A
P U8 0 L W 5 L O - RS R R — B BTE 3K

4. FRBIMMREBENNARX R ARIGRIN ARG — B (nER> #
REAS RPN R R BEERR A A BERI. AMEHERNE—/ BE(10°~10°s
PIERKEIR, KERTHLKRERNERYR . HRRERE RN N0, KRN
WRAT 2R . FRAEAMITES, BRI & IFBBRHIRE.

5. LRBFMMBEHNN SR LN DA B, B T AERFER, MMz
BT REDIEAOTENR, PR Rk NSRBI B R BT N # . B BRI
YR, —RARMEOMRLIMBMEFIER, —RATRMINEN, HEREAAK
HHA AL, AR A RIRA B P AR R 1) L
FERFEE,

BEFLRER, #—FFANETHRBHNANX ROYEER, ERHEEEAE
FKARERIANERIEA LR, ATEsp T mEA R RS AL LA, X
BERIVSIES . BXRMEFBHAMR R BRA TSRS LEE.

BEEEBMHNLHFRAAERENFRBETERUARALRMRRE S LM T T RITDEE

$8 £ X K

[1] Fowles, G. R, Williams, R. F.. /. 4. P., 41 (1) (1970), 360.

[2] Fowles, G. R, Metallurgical Effects a1 High Strain Rates. Edited by R. W. Rohde Cral.. €1973),15.
[ 3] Cowperthwaite. M., Proc. of 14th Symp. on Combustion, USA, (1973),1259.

[ 4] Cowperthwaite, M., Williams, R. F.. /. 4. P, 42 ¢ 1) (1971),456.

{5] Grady, D. E.. J. G. R.. 78 (8) (1973),1299.

[6] Seaman, L. J 4. P. 45 (10) (1974),4303.

[7]1 Seaman. L..The Lecture on "Lagrangian Analysis” in Beijing Industry College. ¥A Ailifl, (1984).
(8] & H, Bk, SESkE, 5°03) (1985),20.

[9] Huan Shi, Xue Honglu, Ding Jing.Proc. of ISIDL. Science Press, Beijing, (1986), 144.

[10)  ZE¥2, #4Eb5miE, 5 (4) (1985), 45

[11] Li Xiaolan, Proc. of ISIDL, Science Press Beijing. (1986), 714,

[12] ik, KX, BIR, RIZM, (4) (1985),49.

[13] MR, Z2X4H4, B-BL2ESEHI¥ERSVOUE (2), RARR, (1981,

[14] Shang Jialan. Bai Yilong, Shen Letian, Li Tianyou, Proc. of ISIDL. Science Press, Beijing. (1986),747.
(151 Mm. BN, BEE. X%, RREREEJOMENDRERE. fAER, (1988).



LA HMEZS. BERERDSAHXRNLRAR 13

EXPERIMENTAL STUDIES OF DYNAMICAL
CONSTITUTIVE RELATION OF GLASS FIBER
REINFORCED PHENOLIC RESIN

Shang Jialan, Bai Yilong, Shen Letian, Li Tianyou, Cai Xiaoye

(Institute of Mechanics, Academia Sinica )

ABSTRACT The construction of dynamical constitutive relation by making use of Lagrangi-
an analysis and path line method was reported in this paper. High speed impact experimenis
were carried oul with a light gas gun. Carbon piezoresistance gauges were embedded in the
specimen and four stress profiles were recorded in one shot.Constitutive relation of glass
fiber reinforced phenolic resin-GFRP is given in numerical form with stress less than 2GPa
and the strain rate lower than 4X 10°s' The characteristics of propagation and attenuation of
intensive stress impulse in this material were also discussed.

KEY WORDS pathiine, lagrangian analysis, uniaxial strain, constitutive relation.




