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Analysis of Fracture Split Defects of
Non—Quenched-Tempered Steel 36 MnVS4 Connecting
Rods and Controlled Forging and Cooling Process Tests
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Beijing University of Science and Technology, Beijing 100083, China)

Abstract: 36MnVS4 is a new generation of non-quenched-tempered (NQT) steel for medium-carbon micro-alloying con-
necting rods. Through V micro-alloying and nitrogen-controlled design, this steel achieve excellent comprehensive me-
chanical properties for the connecting rod. , So it is widely used in the manufacturing of passenger car engine connecting
rods. However, in the production process of NQT connecting rods, there are often typical connecting rod defects such as
uneven fracture or slag dropping, which seriously affects the assembly quality and performance of the connecting rod after
fracture. Especially in the production process of 36MnVS4 connecting rods, this problem is more prominent. To this end,
a systematic inspection, analysis and research on the fracture split defects of the 36MnVS4 connecting rod were carried out
and the controlled forging and cooling process optimization was proposed. The optimal controlled forging and cooling pro-
cess for the 36MnVS4 connecting rod has been established. The process parameters are implemented : rapid cooling above
660 C to inhibit the precipitation of ferrite, and slow cooling below 660 “C to obtain coarse lamellar pearlite, ensuring that
the connecting rod has qualified hardness indicators and has good expansion and breaking performance.

Key Words: Non-quenched-tempered Steel; Expansion and Breaking Defects; Controlled Forging and Cooling; Microal-
loying
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Table 1 36MnVS4 connecting rod material chemical composition requirements %
C Si Mn P S A% Cr Mo N
0.34~0.38 0.60~0.75 0.95~1.05 <0.045 0.030~0.040 0.25~0.35 0.10~0.25 <0.06 0.015~0.020
:IIIIIIIIIIIIIIIIIIIIII.IIIIIIIIIIIIIIIIII— EEEEEEEEEEEEEEEEEEEEEEENEEEEEEEEEEEEEEEERNR
l(ﬁ) (b) :

1 36MnVS4 ZEFFAREFBFA 2 LS : () 1URE, (b) 271
Fig. 1 Macroscopic morphology of fracture split defect of 36MnVS4 connecting rod : (a) 1% sample, (b) 2* sample
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Fig. 2 36MnVS4 steel connecting rod sampling diagram
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Table 2 36MnVS4 steel connecting rod chemical composi-
tion test results %0

F% C Si Mn P S V. Cr Mo N Ceq

¥ 036 0.65 0.95 0.016 0.035 0.29 0.21 0.01 0.0151 1.11
2% 036 0.65 0.95 0.015 0.033 0.29 0.21 0.01 0.0151 1.11
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Fig. 3 Observation diagram of the sample at the expansion frac-

ture point of the big end of 36MnVS4 connecting rod
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Table 3 Mechanical property test results of 36MnVS4 steel connecting rod
Tt H BUE EE/MPa Ji 5t EE /M Pa W5 Al K 28/% W T WA A7 251 % AR REEE (HBW)
FRIEZER 1 000~1 150 >750 >8 =30 290~325
1 1045 823 18 38 314
2 1058 836 16 35 316
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B4 1"36MnVS4 75T RS « (a) WE AL T 1AL ST, (b) W 12 5 2 b AR 4N, (o) bR )2 TR

Fig. 4 1"36MnVS4 steel connecting rod fracture cross—section : (a) microstructure at fracture position 1, (b) microstructure at frac-
ture position 2, (C) depth of decarburization layer
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Fig. 5 2“36MnVS4 steel connecting rod fracture cross—section : (a) microstructure at fracture position 1, (b) microstructure at frac-
ture position 2, (c) depth of decarburization layer
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Table 4 Non-metallic inclusion detection results £
FF5 AL A Bl B4l CHl c4n DAL D4 DS
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1 0 1.0 0 1.0 0
2 0 1.0 0 1.0 0

Ko R A ARG IR e 248 - ()17, ()2

Fig. 6 Non—metallic inclusions in longitudinal section of 1* connecting rod fracture : (a)1”, (h)2*
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Fig. 7 36MnVS4 steel dynamic CCT curve
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Table 5 Test process parameters for 36MnVS4 steel connecting rods

P 4 o

. g R . rors .
TE IRIARILTC AR AR AL BRI B I C
1 10 15 450
2 10 15 480
3 3. - 5 10 500
A 1250~1 260 kﬁ%ﬁ?gzggo g 12 500
5 5 10 450
6 8 12 450
%6 36MnVS43REF M CIERE
Table 6 36MnVS4 steel connecting rod brinell hardness HBW
) A1 FG A 2 25K (290~325)
TL%
F FEFARIEES
1 307,305,301,302 331,329
2 298,301,312,302 330,328
3 294,293,291,292 311,314
4 290,294,292,295 320,321
5 290,298,297,294 320,321
6 298,302,296,301 320,325
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Fig. 8 Microstructure of the fracture cross section of connecting rod 4 in the test process : (a) position 1; (b) position 2
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