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Development of high-strength ion mitrided gear

Young-Hoon Kim, Cheol-Gon Sun, Han-Goon Kim

*Department. of Metallurgial Engineering, Pusan National University of Technology.

ABSTRACT

The heat treatment charaterristic of SCM 440 and B 16 steels has been investigated in various condi-

tion(A, B and C) to the effect of heat treatment on mechanical properties, and the following results were

obtained
1.

our experiment

after the nitriding and Q. T for B and C condition

We are obtained a good nitriding characteristic in bainitic structure than other heat treatment cycle in

. Fatigue characteristic has shown in order of B)C)A condition as heat treatment cycle

. The effective hardening depth and fatigue characteristic has been excellented in B 16 than SCM 440

. Nitriding depth has been increased in addition of Cr, V and the nitriding efficiency is increased as easi-

ness of banite formation 1o wide range of cooling rate by addition of Mo

. The depth of compound layer in parallel surface, notched slop plane and notched bottom has been varied

to the nitriding depth of 5, 4 and 3 1n relatively umform pattern after 10h nitriding treatment for

SCM 440 into A condition
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B Ao AL43 Alg e KS SCM 4403 ASTM
A 540-B168& Ap&3lgen, 33471 (Emission
spectrometer) 2 ¥-A1¢ 3322 Table 13 #t}.

Table 1 Chemical compision of specimens(wt. % )
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Fig. 1 Shape and dimension of fartigue test speci-
men

229Xz 990

A2}7hEE SCM 4409 B167 A|¥g zhzh 4avt
25 AMEE B8R Zistel 855T M 2 4H
g HEjgt F 3 AzE eddF Aga, &

BAFE AMFHCH(olFAH Helg 7 AH
& Hoe Aufsha] @a o] &da AFchk) o243}
of AH&gE nim PEAZFAFAHNDK) A 30KV &
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specimen C Si Mn P S Cr Mo \Y%
SCM 440 0.38 0.28 0.76 W 0.01 0.01 0.95 0.15
B 16 0.37 0.19 0.50 0.01 0.02 1.14 0.52 0.28
Table. 2 Heat treatment condition of ion nitrided specimn
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Photo. 1 Untempered microstructure of SCM 440
steels austenitized at 855°C, a) oil cooling,
b) Compressed air cooling

3.2 AT EE

Fig. 2= SCM 440738 Ax7doz gGAg 3 ¥
H2APE AUmARe R ALLEES U
Aolth, @7)4 2AI2] (corner) F-5& A% e} Hal
RAAW o) BB Yehd Aews HBAwES} 7
3% golrt 7h¢ @A Jepdth =@ Hael g9
AeE wAe 333 A Bste, wAlupgr e
W AEE F b 2SR tha wn As8E ol



Photo. 2 Microstructure of SCM 440 steels after ion
nitriding treatment for notched specimens,
a) parallel surface, b) notched slop plane,
¢) notched bottom
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Fig. 2 Micro-hardness profiles SCM 440 steels heat
tereated in A condition for notched fartigue
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Fig. 3 Micro-hardness profiles of B 16 steels with

various heat treatment condition
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Fig. 4 Fatigue test profiles of SCM 440 steels with

the heat treatment condition.
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Table 3 Retained stress of heat treated B 16 speci-
mens surface

Heat treatment condition Retained stress(kg/mm?)

B (Bainite+ Nitride) -78.4

A (Martensite+ Nitride) —65.4

C (Quenching+ Tempering) +12.0
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Fig. 5 Fartigue test profiles of SCM 440 and B 16
steels for B and C condition
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