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Microstructure and Mechanical Properties of
Modified-H13 Hot Working Die Steel

JI Tianryu, WU Xiao—chun
(School of Materials Science and Engineering, Shanghai University, Shanghai 200072, China)

Abstract: The mechanical and thermal fatigue properties of high manganese SDH3-Mod hot working die steel were
investigated and influence of manganese on the microstructure were also studied by transmission electron microsco-
py (TEM). The results reveal that the retained austenite exists as thin film between the lath martensite which im-
proves toughness and slows fatigue cracks propagation. Meanwhile, the coarsening of carbides is efficiently inhibi-
ted and softening of steels is sufficiently delayed which improves the resistance of tempering and thermal fatigue
because of the addition of manganese. Consequently, SDH3-Mod shows a more significant improvement on the
mechanical properties than H13.
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Table 3 Impact value of SDH3-Mod and H13
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Fig 3 TEM images showing microstructure of SDH3-Mod and H13 steel after quenching and tempering

M, . 620°C , H13 ., 20h .

\ SDH3-Mod HRC 36

. . . H13
, S SDH3-Mod HRC 33, SDH3-Mod
. . H13
2.3 2.4

SDH3-Mod  HI3  620°C 20 h 241

4 . 4 , SDH3-Mod 5 700°C 3000

o


http://link.cnki.net/cnkidoi/Index.aspx?FileName=iron201305010&LinkType=RE&Index=16&LKText=%5B16%5DDelagnes+D%2CLamesle+P%2CMathon+M+H%2Cet+al%2EInfluence+of+Sil%2Dicon+Content+on+the+Precipitation+of+Secondary+Carbides+andFatigue+Properties+of+a+5%25Cr+Tempered+Martensitic+steel%5BJ%5D%2EMaterials+Science+and+Engineering%2C2005%28394A%29%3A435%2E
http://link.cnki.net/cnkidoi/Index.aspx?FileName=iron201305010&LinkType=RE&Index=7&LKText=%5B7%5DSaleha+M+H%2CPriestnerb+R%2ERetained+Austenite+in+Dual%2DPhaseSilicon+Steels+and+Its+Effect+on+Mechanical+Properties%5BJ%5D%2EJournal+of+Materials+Processing+Technology%2C2001%2C113%281%29%3A587%2E

- 34

25
5 )
52
s SDH3-Mod H13 .
48 SDH3-Mod s
Y
H13, ,H13
44 SDH3-Mod
g s s SDH3-Mod
= 40 . . SDH3-
Mod H13
36 ]
2.4 2
32 . . . . f ,
0 4 8 12 16 20
5] K ] /b s s
4 SDH3-Mod H13 620°C ’ o
Fig 4 Vriation of hardness of SDH3-Mod and s 6 . H13

H13 steels with soaking time at 620 C

SDH3-Mod

H13
(1717,

H13

o

(a).(b) SDH3-Mod;

5

(o) (d) HI3,

Fig 5 Fatigue crack images of SDH3-Mod and H13 steels

b b

1mm, SDH3-Mod

SDH3-Mod

Uddeholm

PXd,..)/(LXd;s),
W/L—
W

D,

D=D,XDy=(AXWX

.D,=AX


http://link.cnki.net/cnkidoi/Index.aspx?FileName=iron201305010&LinkType=RE&Index=17&LKText=%5B17%5D%E8%B0%A2%E8%B1%AA%E6%9D%B0%2C%E5%90%B4%E6%99%93%E6%98%A5%2E%E7%83%AD%E4%BD%9C%E6%A8%A1%E5%85%B7%E9%92%A2%E7%83%AD%E7%96%B2%E5%8A%B3%E6%8D%9F%E4%BC%A4%E7%A8%8B%E5%BA%A6%E7%9A%84%E8%AE%A1%E7%AE%97%E6%9C%BA%E8%AF%84%E5%AE%9A%5BJ%5D%2E%E4%B8%8A%E6%B5%B7%E9%87%91%E5%B1%9E%2C2008%2C30%283%29%3A55%2E

e 35

0 0.8 1.6 2.4 3.2 4.0
BEREESE /mm

6 SDH3-Mod HI13 3000
Fig 6 Micro-hardness gradients of SDH3-Mod and

H13 on cross-section

P 5 s
;dS H Dd =PX
dm:lx/dS o

o b

, 4 . SDH3-Mod
H13 ’ SDHS‘

Mod H13 50 % .
H13, o
4
Table 4 Thermal fatigue damage parameter
C Fe
Fe Mn
SDH3-Mod 0. 008 0. 880 0. 007 | Mn
H13 0.011 L 732 0. 015 MY k7
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