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The Effect Alloying Elements on the Properties of SUH 31 Alloy

Yoshizumi NIsH1, Yoshimichi MATSUMOTO, Kanoe KIKUCHI, and Hitoshi IDA

Synopsis:

For valve ailoys are required higher tensile strength, creep-ruptuer and fatigue strength at elevated
temperatuers and high resistance to accelerated corrosion, by sodium, sulfur and vanadium in fuel. SUH
31 alloy has been developed as the most suitable alloy for exhaust valve. . .

We have tested the effects of alloying elements of Cr, Mn, Si, Nb and B of SUH 31 alloy.

The rusults obtained are as follows:

1. Short time tensile strength increased by 2:0~7'0 kg/mm? higher than SUH 31 a]loy by adding a

small amount of N and 6:0~8-0% Mn instead of Ni.

There was no change in the tensile properties

by increasing Cr to about 199, and by varyng Si between 1-09% and 3-0%,.
2. Creep-rupture strength increased remarkably by adding both B and N, but reduced by adding

"Cr, Mn and C respectively.

3. Cr was an effective element for the hot corrosion resistance. The optimium Cr content was about
19-0%.. Si did not show a good effect on hot corrosion resistance by any immersion crucible tests at
800°C, but at 900°C. Replacement of Ni by Ma gave a good effect for the test in synthetic ash

containing 20 wt %,

of Na,SO,.
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Table 1. Chemical composition of specimens (wt %).

Specimen C . si Mn P S Cr Ni
s SUH 31 | 037 2-27 0-47 ooz | o019 | 1438 | 1375
’ A—1 | 040 2-62 7:75 % ‘ 1385 | 583
A—2 | 04l | 2-61 635 - 1375 | 7-80
_. A—3 | 041 .| 334 616 7 1210 | 7-85
“Type A A—a  |-.041 Y 2.4 6:34 1392 | . 7-92
S A—5 040 | 352 6:13, 13-97 | 7-80
A=G . .|..0042 ). 952 5:88' 2105 | 785
‘ A—7: 000 | 2% 634 2067 |- 787
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——] e
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B—6 0- 34 094 091 0:013 | 1884 900~
B_7 0-34 0-96 095 9019 | 1893 |  9-00
B8 035 189 0-93 0-017 18- 84 9-03
B—9 0-33 2:90 0-91 0-016 18-93 9-00
Specimen
No w Nb B N- Note
S SUH 31 232 | 0'010
B—1 0-90 021 0-0056 0063 6Mn-Nb-B
B—2 2-40 = — 0-018 2Mn-2* 4W
B—3 0-91 021 0-0045 0-066 2Mn-1Si-Nb-B
B4 230 = o 0016 IMn-1Si-2- 4W
Type B B—5 0-95 022 0-0081 0-019 1Mn-18i-Nb-B
B—6 1-06 0-21 — 0-041 IMn-1Si-Nb-N
B—7 105 0°20 00065 0-042 1Mn-1Si-Nb-B-N
B-8 105 020 00061 0-046 1Mn-28i-Nb-B-N
B—9 106 020 0-0051 0044 1Mn-3Si-Nb-B-N
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Fig. 1. Variation of hardness of type A alloys
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Fig; 3.7 Aging hardness of type A alloys at 750°C.
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Fig. 4. Aging hardness of type B alloys at 750°C.
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