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Effects of Tempering Time and Repeated Tempering |
| on Carbides in High Speed Steels.

" (Study on the carbides in high speed steels by electrolytic isolation—IV)

Sadao Koshiba, Shin Kimura and Hideki Harada.

Synopsis:

This report deals with 2 study on the effects of tempering time and repeated tempering
at 575°C for carbides in low-W high speed steels. .

The carbides were isolated electrolytically from specimens of several heat- treated high -
speed steels. Chemical composition and crystalline structure of the isolated carbides were
determined by chemical analysis and X-ray diffraction, and the shape of the cabides were
observed by electron microscopy. The results were obtaind as follows: ) "

(1) The amount of precipitated carbides was increased gradually with progress of temp-
ering time, but the amount of precipitated carbides during tempering at 575°Cx 100h were
less than at 650°CX th. The carbides in the steel on a short-time tempering were composed
of M¢C and MC types, while MgCs carbide appeared in the steel of tempering at more than
50 hours. -

(2) On the repeated tempering at 575°C, the amount of carbides was increased, especially
Qn twice-repeated tempering suddenly. The carbides in the steel on repeated tempering at
575°C were precipitated as much as those in the steel on continuous tempering of 10-50 hours

at the same temperature. Presumably it should promote the precipitation of carbides during

repeated tempering.
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Table 1. Chemical composition of the
specimen.
¢ | si | Mn p | s
080 021 | 0°29 0°017 0+003 |
UNi | Cr w Mo v
006 4°18 wwlg 016 1479
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Fig. 1. Relation between tempering time at
575°C versus amount of carbides in steels
and hardness of steels.
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. Heat . é*fmwnt " "Composition of carbides (%) Composition of matrix (%)
treatment | carbides - ‘

(wt %) C Cr W Mo v C ‘Cr w Mo v
Quenched g41| 273 | 347 | 260 . ez | a- aa | o -
from 1270°C 3947 | 26791 |-0°54 | 209 | 0%63 | 4°25 | 9744 | 0"12 | 1'76
® 3 | 9:02| 355 | 3°66 | 32°48| 0°56 | 3°10 | 053 | 423 | 877 | 012 | 1° 66
o~ 10 | 10°37 | 4°43 | 463 | 37°61 | 058 | 376 | 0°38 | 4°13 | 782 | 01l 1°56
EE| 30 | 12044 487 | 7-71 | 45:45| 0°57 | 5740 | 0:22 | 3768 | €0l | 0710 | 128
SE| 60 | 14706 | 4°74 | 8°82 | 46*25| 058 | 6°53 | 0°15 | 342 | 5°13 | 0°09 | 1-02
g 120 | 14°48 | 463 | 878 | 46°10| 0°58 | 6°62 | 0°15 | 340 | "4*95 | 0709 | 0797
T 30 | 14:59 | 4265 | 877 | 46740 | 0'58 | 6+88 | 014 | 3°40 | 4:85 | 0709 | 0°92
2 600 | 1521 | "4'63 | 876 | 47°00 | 0°59 | 6°96 | 0°12' | 336 | 4+43 | 0°08 | 0°86
gr3| 3000 .|° 15776 | 4-48 | g-83 | 47-20| 0-59 | 7°38 | O°ll 3+31 4*12 | 008 | 075
S'°| 6000 | 16°25 | 4°44 | 883 | 47°25 | 0°58 | 746 | 010 | 327 | 3°86 | 0708 | 0°69
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Fig. 2. Relation between tempering time at

575°C and the_ concentration percentage of

~ elements in carbides.
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intensity ratio of X.ray diffraction of MsC.
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