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Radial steps Axial steps

(a) Protruding fracture surface (b) Concave fracture surface
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(a) Sample before loading (b) Near outside of HR-2 steel tube (¢) Near inside of HR-2 steel tube
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different sections in a sample after loading



78 B OE ®# ®# % # % 16H

& P RERE X (8 6(c)), MhhL B B B AR SR o [T A L S/ B I O XS8R B OB TR AR BT DA HE I < 72
5 0 2 Aok 4 B S B R ST (X388 , 420 1) ST 7 5 B 1) B RE 7 K B 24 5 T e [ B P9 RE A X 8, 3
1) IO 7 B S K A% 1 B R T o

A FE 2% WA/ N B B B R HEAT T A 4 AE 4 UL A3, FE R B0k i DX SRR B T 48 A BT YA, LA
M INE 7 FiR. B 7(a)R—HERN X, MEUER T R — R ERBTTH, R AEMNE — K08
MRS, HoRT Oy A — SR BT U3 & 7(b) B 7(a) B SUIE R 7 4 BT Y14 B R BOR , 7T LUE
By Y A — LR . B R M RUNRBULF 2 A B m SN R, BE S 1R R 4503%k
A, LT B OKBY Ry (BY AL ) T b, 5 5 MR 45 R — B o

Microcrack Shear bands Microvoids

ERATTR N Wy v R R S 3 SN WV

RS SR A ey
5 K

k! ¢
¢l . e 7 A e
8 Safiedy ’ i
K -"J«{i’i\‘; P )
' 2 R e YRV s W
/4 PRI S
' 1 & 4

(a) Microcracks and adiabatic shear bands (x100) (b) Adiabatic shear band sand microvoids (x400)
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Fig.7 Microcracks, adiabatic shear bands and microvoids in HR-2 steel

4 MBS

TESMERIR SR N T , HR-2 iS40 18 1) A TR 48 e sz 3 , 76 8 BE PN JB A3 1) s 7 ) FA4% ) F L ) o
FEREEN A HERT , BRNMOTE NE3, NS BN EFAENAERT, EEARMITEERA
T . B A B3 A0, P A R B BE DY Y B [ IR R OR AR Rk R .
IR R E A BE— B B W, RN T F, B B R AL A 8938 R, SR BY R A R .
BT R A B A A L G A SR 2 S B B, T B R OV R AR 3 50 B (R 2 B4R SR 3
B AR S ) , MR E 2 7 R L AR R B AR T A R R AR AR B RO AR, 0 R FE B R A TR R
HERB ST S, A R KB HOR R By BOm B A BRI AL, 2 AV B AR AR T L 7R A A L AR
WEALAE R BT, SRINEE T BT VD AR TE i R b i 72 T B A BT U0 o X4 e K BT L 8 ik A Rk R R BY 1) 5 A
B, BB R E R & WG, IR E LR L LR, BRERA TN,

5 4 &

(1) dfkeb X eshERMERY  MENAEENBEFMBIBPRET ZWUBR, BXF T2
50.0mm BEJ 3.5mm H)HUE M E , FER IR TNT %25 08 T W R B ) 7% WA ) 1 28 /N F 036,

(2) Bl i B B 35 B0 B9 VD i AL, BT O T s T/ B A B R BT R E B A S LA BT 4
PR BEW A NBERRE/NHO,XRIMENAE 1~2 K30,

(3) — Mo , B RHAY 5 17 38 3R AR T B A% AP A A B TRk B 2 440 A B U7 TE R B IR K 5 X 9 R
Fi 48 I i 72 B HL SV BB, B B P 4 A BT U0 B TR R R REUE AR B0 55T, 2R 4 P BT U 15 4
KB B AT IR BT T R



%13 M WBRESME T U SN EE IR R 79

KTABREEME T &REEHBRE—NRRNFE, FEHETERANBIR, XS EHE AR
SUHA A T AR B 6 B A58 W 45 L AR X [ A [ e S e B BE PR A 37 T AL B R BT B S T 4 X LB
FOR X & R B TE R IEAE T R P BT R T REA R B, AXERNABTHAIR P
HoLBEHEROYR2 BREEBARURR) , NERET B AERM I, EH LM FA B L5
K Ja 8 TAE P #AT .

S5 3 Hk

[1] Taylor G I.Science Papers of Sir G.I.Taylor [M].London:Cambridge University Press,1963.387.

[2] Grady D E, Hightower M M. Fracture of a 4140 Steel Cylinder under High Explosive Loading [ R] .Sand-90-0882C,1990.

[3] Martineau R L, Anderson C A.Expansion of Cylinder Shells Subjected to Internal Explosive Detonations [J].Experimental Me-
chanics,2000,40(2) :219-225.

(4] BIN— . &RBEMEABBRMETORKYRILE (D). K. P EIBEYERFAR BT AR, 1992.

(5] 5 Hl.EAMENGEARBRBEEMEAT CTRSMERHER (A BERSIMEEFEEHKLSVLXE
(C]. B.HA,1985.

(6] HINSE BAEEA T £RETH LR MBIFREFR (D). B EITEYEFREII L, 1988,

(7] %7THF BEERTHEARDSHENE RS HMUHE (R]. 468+ E T2 Y55 R AR BB, 199,

SHEAR FRACTURE OF HR-2 STEEL TUBE
UNDER SHOCK LOADING

TANG Tie-gang, HU Hai-bo, WANG De-sheng, HU Ba-yi,
LI Qing-zhong,ZHANG Cong-yu

( Institute of Fluid Physics , CAEP , Mianyang 621900, China )

Abstract: The shear fracture phenomena of HR-2 steel tube under shock loading were studied . The results of X-flash
photography show that shear fracture occurred in the HR-2 steel tube during shock loading. The changes of
microstructure at different radius were observed in the recovered samples. Also, adiabatic shear bands on the tip of
microcracks and microvoids within the adiabatic shear bands appear.
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