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Abstract: A case study of quenching and high temperature tempering of forged coupler yoke used to
railway freight cars, the realtime temperature measuring method is utilized to measure the tempera
ture in different places of furnace and coupler yoke in the course of heating and cooling treatment.
Based on the results of analyzing the rule of temperature change and testing the sample’ s microstrue
ture and mechanical properties, the reasonable heat treatment regulation for mass production of forged
coupler yoke is determined and the reliability and practicability of real-time temperature measuring
method for determining heat treatment regulation are verified.
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Fig.1 The reattime temperature measuring system (a) connection of thermocouples and workpieces;

(b) ends of thermocouples connected to com puter; (c) interface of tem perature acquisition system
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Fig.4 Quenching cooling curve of the No. 5 point
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Fig.5 Schematic diagram of tempering

tem perature change
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Fig. 6 Change of couple yoke microstructure after quenching and high tem perature tem pering

(a) before quenching and high temperature tempering; (b) after quenching and high tem perature tem pering
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Table 1 M icrostructure and mechanical properties of several temperature measuring points
Types of sample 0,/(N* mm-2) G,/(N*mm-2) &/% W/9% - 40CA\/] Microstructure
No. 1 960 855 18 65 78 T em pering sorbite Grain size: grade 7-6
Sample from . . L
No.5 935 825 20 64 75 T em pering sorbite Grain size: grade 7-6
couple yoke
No.9 970 885 17 64 50 Tempering sorbite Grain size: grade 7
NO.3 920 810 19 69.5 137 T em pering sorbite Grain size: grade 87
T esting sample  No. 6 930 835 17.5 67 138 Tempering sorbite Grain size: grade 8
No.9 975 860 20 70 109 T em pering sorbite Grain size: grade 87
2
Table 2 Criterion of mechanical properties and grain size
T ypes 0,/ (N* mm-2) Og2/(N* mm-2) 6/ % WY/ % - 40C A\ /]
Testing sample >850 2690 >14 >30 >27
Sample from couple yoke More than 90% of testing sample >27
Grian size 2 grade 6
2.4 (2)
. E ) E
920C=x107C, 120min;
40s; 28°C ; (1] , [
3min : 200°C ,2000, (11):1- 3.
[2] 1L M].
CcX10cC
, 600 10C, 2005,
120min [3] . [M]. , 1990.
[4] [M]
3 , 1988.
(1 :2006-09-08; 12006 1201
(1982-), ,
’ : 626 (100044)
E )

( »

( » , .
, « » (EI)
, « »
( )
{ » , 16 , , 10.00 12 120 7
’ : 81 62 « »
: 100095

: (010) 62496276



