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Influence of Nickel Alloy Weld on the Mold Surface Cracks

Hyae-Dong Jeong’, Ji-Hoon Lee",

Min-Sung Hong*

Abstract

Key Words

Cast mold has low wear-resistance comparing with other alloyed molds which result in lower production rate and high
cost of products. Recently, various weld methods are being applied to increase the wear-resistance of molds and to extend
mold life. Among them, nickel alloy weld process increases the hardness irrelevant to its machinability and creates very
uniform structures. In addition, it causes better wear-resistance and reduces shrinkage defects.

In this paper, we analyze the mold surface cracks welded by nickel alloy and propose the methods to improve the mold
surface and its wear-resistance. It has been found that nickel alloy weld does not affect the inside crack of mold but has
an influence on the surface crack seriously. Results show that the start and growth of fatigue cracks have been delayed
about 3 times and reduced approximately 75%, respectively, and the mold surface cracks are decreased about 5.7 times.

: Nickel alloy weld(HZg2-2-7), Wear-resistance( Lo} = 4J), Fatigue(T 2), Shrinkage(

%), Crack(z8)
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Fig. 3 Acetylene powder welding process
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Table 1 Propetrties of FCDSOK

Yield strength :;::;;; Elongation |Area reduction
0, ()
(MPa) (MPa) (%) (%)
379.5 585.7
NE-12
169 46 7.0£1.3 6.7+0.8
Flastic Strength Strain-
modulus  |Poisson's ratio|  modulus hardening
(GPa) (MPa) exponent
0.284 1024.16 0.1772
+
1723809 1 16004 123.68 +0.0038

Table 2 Properties of Nickel alloy 226

Normal chemical analysis(%)

B Si Ni Other
0.80 220 BAL P=1.90
Roclowell Density Melting Point(C)
Hardness (Approx) (Approx)
(C scale) PP PP
16~21 8.58 935
Enta
Farring. 1w
ﬁl?7 &lﬁ
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Fig. 4 Scheme of specimen
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Table 3 Number of cracks by penetration inspection

Item | Number of Cracks | Item Number of Cracks
#1 0 Wi 0
# 0 Wi3 0
#S Not Identified W5 0
#10 Not Identified W10 0

Fig. 5 Surface crack by penetration inspection
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Table 4 Number of cracks by magnetic particle inspection

Item | Number of Cracks Ttem | Number of Cracks
#1 5 Wil 0
#3 36 W3 3
#5 215 W5 17
#10 Countless W#10 68

Fig. 6 Surface crack by magnetic particle spection
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