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Structure and Properties of (30 ~90) mm x (400 ~ 605) mm
Cold-Working Die Flat Steel Cr12Mol1V1(D2)
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(1 Fushun Special Steel Co Ltd, Fushun 113001 ;
2 Institute for Special Steels, Central Iron and Steel Research Institute, Beijing 100081 )

Abstract The production flowsheet of test cold-working die flat steel Cr12MolV1(D2) (/% : 1.50C, 0. 35Si,
0. 40Mn, 12.00Cr, 0.95Mo, 0. 80V) is 30 t EAF-LF-VD-3 t ingot casting-rolling-annealing at 890 °C process. The effect
of cross-section size (/mm; 30 x400, 70 x360 and 90 x 605) of cold-working die flat steel D2 on the size, distribution
and uniformity of eutectic carbide, the structure and the impact toughness of steel has been studied. The results show that
with decreasing the cross-section size, the size of particles, morphology and distribution uniformity of eutectic carbide in flat
are improved, the rating of carbide in flat decreases from 4 ~ 6 rating of 90 mm x 605 mm flat to 1 ~4 rating of 30 mm x
400 mm flat, and the impact toughness of steel increases; the distribution of eutectic carbide at core of flat is worst ( rating
4 ~6) and that at edge is best (rating 1 ~4), and the impact toughness of steel at core is obviously lower than that at
edge.
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Table 1 Analysis of test cold-working die steel D2 /%

C Si Mn Cr Mo \Z
1.50 0.35 0.40 12.00 0.95 0.80
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Fig. 1 Annealing structure of flat of test cold-working die steel D2 ; 30 mm x 400 mm- (a;) edge; (b,) 1/4 thickness and (¢, ) core; 70 mm
%360 mm- (a,) edge; (b,) 1/4 thickness and (c,) core; 90 mm x 605 mm- (a,) edge; (by) 1/4 thickness and (cy) core
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Fig.2 Eutectic carbide in flat of test cold-working die steel D2 30 mm x400 mm- (a,) edge; (b,) 1/4 thickness and (¢, ) core; 70 mm X
360 mm- (a,) edge; (b,) 1/4 thickness and (c,) core; 92 mm x605Smm- (a;) edge; (bs) 1/4 thickness and (c¢;3) core
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Table 2 Rating of carbide at edge, 1/4 thickness and core
of flat of test cold-working die steel D2 /rating

B i 174 48 ¥
30 x400 1 3 4
70 x 360 3 5 5
90 x 605 4 6 6

2 R, 48 E R T H 30 mm x400 mm
% 90 mm x 605 mm B, Fih EIL R AR5
Bl 1 e 4 %, O WA R BRI R Y S
4 FIEAF 6 &, R ARSI B EEE,
BOR P HREE B R, IR BT L
BB AL 7 TR AT N, St & B Ak 4 2 A L R 2
A RIS E R TN, BT K, 3G
L IR SR AR I , R T B R
BN, TR RN TR REK, 2RI
SERALYBEREIO BT, BB RS SR 3L Rk
i RSN, IRV 478 40 A 1 35 R B (L M 8 4 2
S LR, RS AW H AT RENS, A
i, DERE AR MRS MR E RN %, 2
AL IS B B PR S A 78 R 2R o A, 4
SRR AL I T B L BT R~ B IR I

BRACHII B 51 R T B & &AL B
TE60, AL A A B AT, A S S VERE R T, 1
Mg BN, R B R AT H, B R



.68 - 527350

36 H

Xt D2 et BRI R R H A AR EEN
o
2.2 mrdrR R R ot

RN AR I /4 Z AL TR U B R 5
#21 020 C ¥k 150 CH k)5, 317 U B0 =5
e, KPR g R A 3 Fin, 45REKRU,
IO FR B il IR BAS T /44t X
FHALEHZEREAR, My gt xRz, B
BIRCTEEK . BELERE S, E L/ 44b ) ZRTE B
SR, 3 dh Bk 13 ER AR R BB 515 IR, AR
FIHE K B e AL e m T 71 A R T i A/
FRLR BN R AT SRR AL H- 8 R VR B 43 AR 7E
s stcE LR — R AER

4.0
a5l e v
D [\\;{\ 1/44b
_ 2.5f NE \E \E
E2op NE =
® ol g g
15F \= =
- :
0s) = g
30% 400 70% 360 90 % 605
B R T /(mm x mm)
B3 B VERE R D2 i b I T R Rof B8 4uh 2 4 o ot 0
Edip A

Fig.3 Effect of cross section size of test cold-working die steel
D2 flat on impact energy of heat-treated steel
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Fig.4 Morphology of impact fracture of test cold-working die
steel D2 flat and energy spectrum analysis of carbide, SEM
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