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Abstract

This paper mainly studies the effect on the compound layer thickness of the parts after nitriding.
And for these parts, there is a certain depth of decarbonization layer on the surface after forging,
and the subsequent machining has not completely removed the surface decarbonization layer. In
order to obtain sufficient data, forward and reverse experiments were carried out, such as differ-
ent degrees of carburizing for the parts of different materials, high temperature decarbonization
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of the parts chosen from one of the materials, and comparing the thickness of the compound layer
under different states which were nitrided with the same heat treatment program. The results
show that the compound layer of the parts with high surface carbon potential is significantly
thicker than that of the parts without carburizing. And the compound layer thickness of the de-
carbonized parts is thinner than that of non-decarbonized parts after nitriding. The conclusions
above have a certain guidance to keep the stability of the compound layer thickness after nitrid-
ing.
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Table 1. Chemical elements of 20MnCr5
52 1. 20MnCr5 L F L5y

20MnCr5
12 1oy
WiH &ER Chemical element/%
Item and c si Mn P s cr Mo Cu AL

requirement

0.17~0.21 0.4max 1.1-1.4 0.025MAX 0.035MAX 1.0~1.3 <0.08 <0.25 0.015~0.05

Checking 0.197 0.086 1.369 0.02 0.025 1.261 0.02 0.147 0.027
result
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Table 2. Thickness of compound layer after nitridation for different materials and different surface carbon content

F2. TEMR, FRFASHETAHKENEREERE
AFPRE T 1 A 57 B O

25 2 JE AL} Bk 0.45%C Bk 0.75%C
o um um um
MR
SPCC 31.98 32.03 35.84
20 22.87 28.04 32.59
20Cr 24.25 31.82 32.03
20MnCr5 25.51 18.59 28.75
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Figure 1. The results of compound layer depth of 20# steel after nitriding in three states Etching with 4%

nitrate alcohol solution 500x
1. ZFMRE 2B EHNBEREEELER 4% BB RZ 14 500x

45 20MNnCr5 A~ [R1IE B2 WA 5 0 28040 o 2 JE B ) s M £ SR A3 T = AR Bk J AT R Ak B,
A2 2 E AR T AR 0 IE H RS E N, BARILEE 3. phah Ruiil, SBod BIRAENUIN TR T2 Lk
KGR ZHER T, W mENEN AR EERARmN . XWER T ARt T2Z, ~H
SRR IR B EAE R A2 B A B RS, BRARE, JEEMEDURE T2 S50 BR .
TR T AR 2 RAS AR 38 RO 5 2R RN T B3R w5 = A R 2 801 .
Table 3. Thickness of compound layer after nitridation under decarburization of sample surface
%3 HUHREARKTECERRENEE

AFEPRZS 20MnCr5 HEAFEA R B 5 2 0

HREAE
(2 2 B HRZ 1 ARz 2 Az 3 T
ﬁﬁ:'{j(jf um um um um
Jie a5 860°C 22.45 21.43 23.11 22.33
Wi 910°C 19.59 20.33 21.06 20.33
Jii B & 960°C 22.82 23.89 23.33 23.35
SRR 26.73 27.45 26.44 26.87
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Figure 2. Fe-N phase diagram [2]
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Figure 3. Horizontal section of Fe-C-N ternary system [2]
3. Fe-C-N = R/KFEME(2]
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