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EFFECT OF Mn ON THE PROPERTIES
OF Cr-Mo CASE-HARDENING STEEL

Synopsis:

Kiichiro Shinji and Kingo Kiyonaga

Effects of Mn on various propertles of Cr-Mn-Mo case-hardening steel added with Mn from
06 up to 2°3% were investigated. At low quenching temperature, addition of Mn effectively

decreased the distortion ratio with sufficiently increased quenched hardness.
specimens containing 1°6% Mn showed the superior result.
Cr-Mn-Mo case-hardening steel, though toughness was sacrificed to some extent.

Especially the
Strength’ much increased in
Addition

of Mn improved abrasive properties, but when combined with SNC- 3 the good results could

not be obtamed
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Table 1. Chemical.;g:omposition‘ of specimens (%)
Specimens C .Si l “Mn , P \ S Ni { Cr ‘ Mo
Mn — 7 016 026 070 0°015 .0°007 0-12 1*15 016
Mn —10 0°13 0+48 1+08 0*012 |, 0°007 0°30 0°97 032
Mn —12 0+15 042 123 0016 0°007 0-27 0°96 0°-31
Mn —16 0-18 0-10 1°66 0-034 0°009 | 0713 1°12 0-29
Mn —22 o*18 i 0°10 223 0+032 0°010 | 0O°1l 111 0+34
MnC—16 1*03 030 160 0°036 0*010 | 0°15 127 0-28
MnC—20 102 0°26 . 2°05 0020 o-0t1 | 012 128 0+33
MnC—25 101 l 0°32 2%52 0°020 .OfOlO ‘ 0*17 128 0-+38
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Table 2. Transformation temperature of specimens and temperature of normal treatment &9
Specimens  Heating ool | Sceomary | rempering
mn low cooled | ,. emperature
v S 5°C/mn ! Air cooled ; temperature
t
Mn — 7 779~827 i 739~689 —_— ‘ 830 oil Q 180
Mn —10 766~846 - 761 ~696 473~378 i 830 ” 4
Mn —12 757~833 ! 729~682 456 ~357 ; 820 ” ”
Mn —16 743~792 | 663~629 314~215 | 815 7 7
Mn —22- 743~791 | 462~391 172~ 1 805 7 ”
MnC—16 746 ~787 676 ~643 154~ .
MnC—20 - 743~778 665~630 82~
MnC—25 -742~775 658~615 79~
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Table 3. Carburized case depth of

specimens.
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. Case depth! . Case depth
Specimens (mm) Specimens (mm)
Mn— 7 131 Mn—16 ! 1+31
Mn—10 1°39 Mn—22 | 138
Mn—12 1432
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Table 4. Chemical composition of specimens -(%).
: I , ;

Specimens | C Si Mn P 8 ‘ Ni Cr Mo
81 0°18 030 ~0*74 |+ 0016 ! 0-007 009 1414 0°25

S2 i 0¢15 042 1°23 0°016 0007 0-27 0°%96 0-31

S3 ho0021 0°35 | 1%67 | 0v0il"! 0°-019 008 1 1°13 0-32

S4 i 0°35 022 0°38 P 0+012 ! 0-006 3°03 i 0+76 | —

~ Table 5. Héat treatment and hardness of abrasion test specimens.

. — = Seconder T -
Specimens Carburizing . quenléhmg (°C) "T‘?mpenng (°C) Hardness (HrC)
S1 950°Cx4h - | - 790 oil q. 180 62°0~63°0
S22 V 770 ¥ 7 . - 60°0~61°0 -
S3 ' 4 770 ”# 4 63*0~64°0- .
S 4 y o 850 7 ” 50°0~51*5 .
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