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Hardness and Fatigue Behavior in Weldment of 13Cr-4Ni Steel Casting

Yoshitaka IWABUCHI, Kiyoharu AzZEKOsHI, Tomoo TAKENOUCHI and Takehiro MryAMoTO

Synopsis:

Since the type 13Cr—Ni steels are easily hardened, hardness of the weldment rises without suitably post—

weld heat treatment.

tained are as follows;

Therefore, experiments have been made to study the effect of hardness on fatigue
behavior in 13Cr—4Ni steel casting by using welded joints and as-quenched specimens.

The results ob-

(1) Maximum hardness at heat-affected zone is markedly dependent upon carbon content in as—welded

condition.

(2) There is little difference between base metal and weld for fatigue strength of notched and smooth

bar specimens in water.

(3) Hardness and amount of retained austenite across the weldment are affected by heat cycles during

the welding.

(4) No effect of hardness levels on fatigue strength is observed in smooth and notched bar specimens.
(5) Fatigue strength can be estimated from the modified Goopmann diagram when the mean stress is

applied.
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Table 1. Chemical composition and mechanical properties of base metal and weld metal.
Chemical <:w\posi1ion{'P { Wt % ) Mechanical Propeties **
Material
c|si|mn| P |s [mn |cr|m |002)0B |6 | B 2
T ogmetiated (%) | cr | Y f‘,’"?,ﬁ:
Bose aleld! 0.04 {0.390.650.023/0024 | 3.90|1278 [0.24 | 56.2 | 79.1 |20.7 | 58.3 | 252 | 11.3
Weld Metal
(No.2194) [0-0% |0-38(0.65 |0.024/0.008(3.7513.42 (007 | 70.1 |902 [205 |57.1 | 283 | 6.7
% Meon value %% B.M.:1050°C XI0hF.C.+950°C X I0hA.C. + 630°C X IOhF.C,
W.M.: 600°C X IOhF.C.
Yield Weld [As-weld |~ o Lo e b ] 66.6
Strength point| SR ] e7.2
(kg/mnf)f Base Metal RS SN NSUUNSY Y 66.4
Tensile [Weld |Asweld[is e e e T T ] 82.7
Strength [Joint[ SR 1 791
( kg/mnf | Base Metal < AN =Y 79.
Weld |As-weld [755] 3.4
Elong. | joint SR | 1] 8.7
(%) [BaseMetal [N SN 22.8
Red. Weld [Asweld [0 s il e nl o e T e s T T ] 58.6
o eq o[ SR —] 655
(%) |BaseMetal ANNNNNNNNN N N ) 655
Weld [Asweld [ 05Tt TR ] 3658
H:':"’:s Joint| 5 R —) 330
V7 [BaseMetal [SNSNSSSSY 280
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Fig. 4. Change in austenite and hardness of 13
Cr-4Ni steel casting with heating temperature.

HHEEN DI LicA o THEML, # 4mm ORZE CRI
E A& DEr Iso7z.

DX BRERFRD As-weld KRB B 1T B
HAZ OB EFx —AT+4 B, BESYA 710
CEEIhTwb 2 &2 Fig. 4 v bHEflcx 5. Fig.
4 XREERIT O ¥, ¥E Bond » SAEE DIREET
BANBEIBEEC I OMBATIHETIRSEE X R L

Vickers Hardness Hy

g

100} Weld metal <+—— Bl'snd ~—Base metal

Fig. 5. Vickers hardness distribution at the heat-
affected zone of 13Cr-4Ni castings having 0.02
to 0.079,C.

— 107 —



1166 % & @

# 71 4 (1985) # 9=

HAZ i CETEBERTH LY, RESEICE
DEMEE ST EFL TS, ZoRBEBEAR L E
EH ORI L MERRE (950°C L 1050°C), L#
& DBRT7 =, + Licods Fig. 6 ThH5. Zh i
D, FABOE TG X ) B EEIY RS
CEMbnG.

Fig. 712 HAZ ofmEiEx (Fig. 5) R OL0WHEEA
RETHELhEE (Fig. 6) %, HEREC KT 5 &
K- BMEOEHFHTEL, CRLOBEFTCER L. &
Dr 5, HAZ oFm@ i CE L & 1ciidEBey
W ERTLELBBOENTHBY. —F, BEAREDCHE
SRCEL LD EHT AEmLED DR, 0.06%
CLETRMETTELD04H D, F 2o s
CHFREIN TS, ZhimBdici LTcw2484
Ric#ni~ b ) 7 ANEBETLHZ 0L D Mg, M 28
ETL, RERA —AT 1 rABETLOLICLS Y
DEHREING. WThicLTh, HAZ o BEeE Xt
PEAREBTHONIWIHRCH D05, BEAREBOR
FHZ X >TCH 0.06% % Tk, BEMOBITEERET
x5,

500

95d¢ 1050°C
° e 0.02C
ERESE
W + . o = O
2 4501 -~ "\ e
- » .
2 !
]
=
T 400}
(-]
X
"
&
S350f
> g ° —
3 L 1 i 1 ]
(4] 2 4 6 8 10 12

Time , ( h )

Fig. 6. Effect of carbon content and heat treat-
ment on hardness of '13Cr-4Ni castings.
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Fig. 8. Tensile and charpy impact
properties of 13Cr-4Ni castings with
three levels of hardness.
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Fig. 9. Charpy impact transition curves of 13Cr-
4Ni castings with three levels of hardness.
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Fig. 12. Half-value breadth and hardness of

fractured surface in fatigue tests.

L, 0Tl ie wr@EmSH 5. MABEIZAR
BeBig S h, RBEME, Bl SERARBTEs 2T
WD HENBD, ZhbLOEhEREOBRICOWTIES
BT A MERD L. OBHE THE IR S AT
BOFHFIR O KX X (b OHA~NORR) 3
N EADPERTBE L TRE & 7o 5 BRA & 2RIkt G
T2LEEz2 DN, BILLPCLOFEBIKREL LB
Enb, BHESAKEVEHERIIR S,

Fig. 13 (XEHEETEHRBRO X WL LEER O
AR LIS DT, BT E TOROBELE N,
BEFTOBRIVELE Ny & ZHEOEIRLE Ny ©
FchHo, N AR UICRAZHERERT S O L&

HV 427

Photo. 1. Scanning electron fracto-
graphs of fractured surface in fa-
tigue tests.

Ng¢= No + Np
4
"
f
& .
N‘;" Np
Number of cycles
f
EE‘
4
-
N
©

ookl ( kg-f2 )
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