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Influence of Chemical Composition and §-ferrite on Hot-Cracking

in Cu Bearing 18-8 Stainless Steel

Synopsis:

Toshiji SHIMIZU, Ichiro TAKAHASHI,

Yohachi HIRATA, and Takeshi YOSHIDA

Cu bearing 18-8 stainless steels are well known to be liable to cracks by hot working. In order to
investigate the effects of chemical composition and metal structure on the hot cracking, hot upsetting

tests were carried out.
The results are summarized as follows.

(1) Mé,ny cracks were found above 49, of copper content, but a few cracks, below 4%.
(2) In the case of 29, of copper content, cracks tended to decrease with the decrease of chromium

content and the increase of nikel content.

(3) Cracks propagated mainly along §-ferrite, and cracking tendencies were estimated by Ni-
balance and the amount of §-ferrite in the as-cast state.
(Received Mar. 31, 1970)
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Table 1. Chemical compositions on the experimental series.
Series ! Composition

Cu series 17° 59, Cr-6- 594, Ni-294,Mn- (0~6"5) % Cu
Cr series ‘ (16° 5~ 18 5) %Cr-6-5%Ni-29%Mn-29%Cu
Ni series ; 17+59%Cr-(6°0~8"0) %Ni-29,Mn-29,Cu

16°59,Cr-(6-0~80) 2, Ni-29,Mn-29,Cu
Mu Series 16-302Cr—6-S9ENI-(1- 0~ 3.0y Mi-290Cu
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(A) Forging direction :
Parallel to dendrite

Fig. 1.

(B) Forging direction:
Perpendicular to dendrite
Sampling portion of specimens.
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(A) Forging direction : Parallel to dendrite

(B) Forging direction : Perpedicular to dendrite
Photo. 1. Appearances of cracks after forging.
Heating temp. : 1 300°C

— 193 —



1768 & & 4 3 56 &£ (1970) %135

“

S Lbiz.
Photo. 2 [3ENDEE & index OHRE RL 2D
THbd.

2.4 754 FMEOAE

B UM 2V, A0 E E0kiER X
T 1200°C, 1250°C, 1300°C o4&iEEEIC 30 min
B 7oRIED AN FNIT DWW T A (K =10) 1T
D7 =54 bEERBAELX.

3. RERBRBIUER

3.1 AhREFERACRETILZEETORE
B Cu SEHEOEBIONWTTHSHH, Fig. 213

T
. &€ oD
4 e
Heating temp. : / Heating temp.: Heating -remp.:/i
1 200°C 1 250°C 1300°C ]
3 l, (1 AN
s ]
2 /! lie / e
= i i J¥
g 2 4 Il 1y
c / | e
E .\n / .\0 i’ /' /
g ~d.4 ol 4
= | o St f /
!O" O” oy o l’
o Jf Ad LT
O~emeOm==200 (o ~0
1 | 1 1 ! ! ]
0O 2 4 6 0 2 4 6 0 2 4 6

Cu content (%)
® : 50% reduction

o : 40% reduction
o : 30% reduction

Fig. 2. Effect of Cu-content on crack index
- of 17-59,Cr-6"59,Ni-29,Mn alloy.
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Photo. 3. Photomicrograph of precipitated Cu
in as-cast state of 17°59,Cr-6-59,Ni-
295,Mn-69,Cu alloy.
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Fig. 3. Effect of Cr-content on crack index of
6°59%Ni-29%,Mn-29,Cu alloy.
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Fig. 4. Effect of Ni-content on crack index of
17-594Cr-29,Mn-22,Cu alloy.
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Fig. 5. Effect of Ni-content on crack index of
16-59,Cr-224Mn-29,Cu alloy.
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Fig. 6. Effect of Mn-content on crack index
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Fig. 7. Effect of Mn-content on crack index
of 16°59,Cr-6-5%Ni-29,Cu alloy.
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Fig. 8. Summaries of the crack initiation regions
with the contents of Cr and Ni, at the
constant Mn content of about 29.
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29,Cu alloy.
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Fig. 11. Relation between mean crack index and Ni-balance.
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