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Abstract

This report is continued from the previous work to obtain the
optimum welding electrode which has an adequate composition for
cast iron welding. Fe— (0-50) % Ni— (0-15) % Mn alloys simulated
to the composition of cast iron weld metal were molten and cast
into four kinds of molds to examine solidification temperature,
tensile strength, shrinkage length and thermal expansion coefficient,
as same as previous work.

Because of the changing size of copper mold for examining tensile
strength, the cooling curves of the tensile test specimens were
changed as the similar curve to that of the implant test of cast
iron pre-heated to 423K.

From the results obtained in the present work, it is concluded
that the adequate composition range of the cast iron weld metals is
Fe—(36-40) % Ni— (6-8) % Mn. As for 30% penetration rate, these
figures turn out Fe— (51-57) % Ni—(8-12) % Mn electrode.

Key Words: Cast iron, Weld metal, Tensile Strength, Solidification
temperature, Thermal expansion coefficient,
Fe-Ni-Mn alloy

1. %8 1, BHMBROBRELT V44 MEick s, EH
PHROBTOLD, BEHANIRI )RV, BE
BEIRESHEIHICHRTE L, BRBOA% 95%Nid 5\ idFe-55% NiFHEEFEHHL LTS

SAF : 1990411 A 130, ARFFE IR IS B QIEMEERE, AEEFMEERIIRRE
* TANF-BWT%% Dept.of Energy and Mech. Eng.
** BBk A% 2¥#I® Emeritus Prof. Univ.of the Ryukyus
*** PP LEEK Naha Technical High School



2 FHOWHEERER 4B L7 Fe— 0 ~50%Ni— 0 ~15%Mn& &N, ZNHE

RAEhTwaork, FREBHHFHKIETVERERE.
BWEEEA L, EETBCICHELAREVA—XF T

£ MR, BEAABLCANTHE LELS

NTWBLHTHE, LELIhSORET — 7 B8
BEAVTS, HHEEROTIRBEIEC . €0
Fe—fRH IR OW R, WIEEENET, RN
LHEEM ORI BEITIZ L AL ZOBIN L, TifH
NEECHT 2 BENTIR S A, FEREA
EYOMLBEEL EL v HEOFEETOH L VA
BABEINS L VB TEES,

% RIERY T, HEKICH L TFe-Ni-MnRis#
BEHCLHEOBESRRAREBELaE%. @
HGRPN TENRE S €, FESR A LRSS
BEEHL, ChCHHBHRTARABELITAZ EICE
D, BERSEERORHET OMENEFTETH S

:&&ﬁLtOL#Lmﬁnswéﬁ&ﬁﬂW?wé‘

Wi, BRRBHEFHKO V77 PRBRCBIT R
SBKFHEDBFHEIHE NN TH o 72o £ THERT
i, HRLVBHBELED S &) HETHEEER,
& LIZNIELA & £50% ¥ TR 72 Fe-Ni-Mns i #
SRR EBE L -EE % BH L THIRE AROER
BTV, SBEREEEL LT, WM EBLTLY
BORERE. &0/hSCABRREROBRER S
bhd &) GELELERERCEYIEEENELT
Wwh,

2. 8% M 5 L URREE

BHICHT 2B BBOBRMFEETH 5720121,
BEE LB IBRARL CCEABEER). BH
EVWEREIRE LEAEREREA L. BiEShsES
53, ZERMAETOFIRBMEDKEVI LHFETIS,
Fe-Ni-MnRBHEEE LB L-8&IIoVT, HEE
BTIhOoDMEEARL 0, RLISRTEMEH

Table 1 Chemical compositions of base
‘metals used (wt%)

C Si {Mn | P S Ni

FC | 3.48 ]| 1.68|0.38|0.035| 0.02 | —

SK3 | 1.03 | 0.38 | 0.95 |0.020{0.016 | —

FeMn| 0.97 | 1.36 |{75.50{ 0.19 {0.006 | —

Ni [0.01| — - | - — 199.97
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Fig. 1 Copper mold configuration of the loading test
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Fig. 2 Schematic drawing of loading test apparatus
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Table 2 Experimental results
Set % Tensile Thermal Average Chemical analysis value (wt%)

T T HmER | e, | Smes, N T [ o 5
1 0| o *313 7.2 185 0.10 0.92 0.96 0.48
2 | 0| s *162 22.0 25.9 0.08 5.37 1.83 0.79
3 0o | 10 *145 20.9 25.0 0.10 9.63 2.04 1.04
4 0 | 15 *77 16.5 27.2 0.09 13.75 2.52 0.99
5 5 0 *304 16.8 22.0 3.79 0.92 0.89 0.47
6 5 5 *630 27.2 22.8 4.29 5.15 1.52 0.62
7 5 | 10 *571 22.8 27.0 4.44 9.44 1.85 0.92
8 5 | 15 *36 19.8 28.8 4.66 13.50 2.60 1.09
9 [ 10 | o *489 25.7 224 10.07 0.87 0.95 0.49
1011 s 716 25.0 232 9.59 5.15 143 0.71
1| 10| 10 *481 26.5 26.4 9.88 9.37 2.21 0.82
12 | 10 | 15 %388 23.5 27.9 10.17 13.26 2.41 1.08
1315 0 *531 25.0 225 14.90 0.83 1.01 0.53
4| 15| 5 646 27.2 22.6 13.93 5.04 1.52 1.04
15 | 15 | 10 784 19.4 26.3 14.33 8.70 2.23 0.80
16 | 15 | 15 668 27.9 30.7 15.17 13.53 2.04 1.20
17 [ 20 | 0 657 25.7 21.2 19.05 0.78 0.94 0.05
18| 2| 5 778 23.1 18.8 18.56 4.91 1.66 0.63
19 | 20 | 10 *466 22.8 26.2 17.91 8.91 2.05 1.02

20 | 20 | 15 %588 22.6 27.7 18.67 12.80 2.22 1.25
21 | 25 | © 761 22.0 20.7 23.07 0.72 0.99 0.55
2 |25 5 820 27.9 24.6 19.88 4.79 178 0.83
23 | 25 | 10 821 22.8 25.5 21.74 8.75 2.23 113
24 | 25 | 15 %488 23.5 28.0 21.37 12.57 2.81 1.18
25 | 30 | 0 732 20.5 20.6 26.45 0.68 0.98 0.53
26 [ 3 | 5 806 19.1 22.8 23.82 4.69 1.83 0.95
27 | 30 | 10 *561 19.8 24.8 23.89 8.58 2.15 1.16
28 | 30 | 15 *467 22.0 27.2 26.15 12.36 2.66 1.27
29 | 35 | 0 713 116 17.6 29.93 0.64 1.02 0.57
30 [ 35| 5 746 18.3 19.0 26.88 4.59 1.60 0.88
31 | 35 | 10 *510 19.4 24.6 28.16 8.45 2.56 144
32 | 3 | 15 %560 15.0 24.6 29.80 12.16 2.60 1.21
33| 40 | 0 606 6.5 16.4 34.48 0.60 1.18 0.60
34 | 40 | 4 721 16.4 16.5 34.69 4.41 1.42 0.87
3% | 40 | 8 783 17.4 18.2 41.31 7.95 2.14 1.05
36 | 40 | 12 714 17.8 16.3 43.84 12.77 2.10 111
37 | 45 | 0 664 7.6 16.1 37.20 0.56 1.08 0.63
38 | 45 | 4 757 19.0 16.3 40.77 4.44 1.48 0.87
39 | 45 | 8 673 15.3 14.9 41.00 8.38 1.94 1.03
40 [ 45 | 15 773 16.5 21.1 37.10 11.76 2,37 1.38
41 [ 50 | 0 1048 116 165 4177 0.52 1.03 0.60
42 | 50 | 4 661 20.5 14.2 43.34 4.43 1.66 0.94
43 [ 50 | 8 626 16.0 13.2 48.13 8.17 2.08 1.10
44 | 50 | 12 805 19.7 15.3 51.47 12.22 2.61 1.26
45 | 55 | 0 *631 10.5 16.3 44.06 0.48 1.05 0.62
46 | 60 | 0 *721 16.1 17.3 48.30 0.45 1.06 0.60

* mark shows the strength of the specimen which was
fractured under loading test during cooling.
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Fig. 4 Examples of cooling curves and loading curve
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Fig. 5 Tensile strength
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Fig. 7 Example of shrinkage curve
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