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. Effects of Tempering Time and Re-

peated Tempering on Carbides in High -

Speed Steels.

(Study on the carbides in high speed steels
by electrolytic isolation— W) :
Sadao Koshiba, Shin Kimura and Hideki Harada.
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Fig. 1. Relation between tempering time and

amounts of carbides in steels, concentration
percentage of elements in carbides.
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Table 1. Chemical composition of the specimen.
c | si. Mn P | s Ni Cr ~| W Mo v
0°80 0-21 0°29 0°017 0-003 0°06 4+18 ‘ 10491 016 1°79
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Table 2. Metallographic analysis of carbides and matrix.
Heat aAmoofunti Composition of carbides (95) “E Composition of matrix (95)
treatment [carbides
(Wt%) C Crr w Mo \2 C Cr w Mo Vv
"Quenched | . . o . . . . . .y .
at 1270°C 844 2+73 3°47 26791 054 209 0°63 4425 9+44 0-12 1°76
o 3 9-02 355 3766 32°+48 0°56 3-10 0°53 423 8+77 0-12 166
E’a‘ 10 i 10°37 4+43 4°63 37°61 0-58 376 038 413 7+82 0-11 156
e E ! 30, 12-44 487 771 45+45 0°57 540 0°22 368 6°01 0°10 1-28
'é'v 60 « 14-06 4+74 882 46+25 0°58 6°53 0-15 342 5+13 0-09 1°02
';9 120 14°48 463 8-78 46°10 0+58 662 0-15 3+40 4°95 0°0% 0°+97
g"ﬁ 300 . 14°59 465 8-77 4640 0+58 688 0-14 3+40 485 0°09 0+92
g‘-" 600 15°21 4,63 876 47°00 059 6°96 0-12 3+36 4+43 0°08 0°86
g o | 3000 | 15°76 4°48 883 4720 059 7°+38 0-11 3°+31 412 0°+08 075
< | 6000 16°25 | 4°+44 8+88 4725 0°58 7+46 0°10 327 3°86 008 0°69
Table 3. Metallographic analysis‘ of carbides and matrix.
.of |A t cas . s ’ .
rI:I;)eatoe d mogfun Composition of carbides (%) ; Composition of matrix
tempering | carbides ;
(575°Cx 1h) (wt%) C | Cr w Mo v ; C Cr w Mo A\
1 1406 4+74 8+82 - 4625 0+58 6°53 , 0*15 3+42 5°13 009 102
2 1515 4-59 8+42 4681 0°-58 7°03 012 3°40 450 008 Q+85
3 1522 4-60 851 4731 0-59 712 .0*12 340 438 008 084 .
5 1535 4459 8+85 4762 059 7+23 012 3°33 425 008 080
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Fig. 2. Relation between repeated temperings
at 575°C and amounts of carbides in steels,
concentration percentage of elements in
carbides.
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