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Abstract

A CTi failure loss analysis is made on the motorcycle engine cylinder head bolt fracture. The ma-
terial, hardness, tensile strength, inclusions in bolt split are qualified; the tempered sorbite of
matrix microstructure is normal; surface decarburization depth (8.3 um) also meets the require-
ments. But there is a crack folded at the bottom of the screw tooth of screw tooth defect, which is
not in conformity with the GB5779.3 requirements. Presuming folded crack as the origin, fracture
occurs resulting from crack propagation when it is being used. Through the orthogonal experiment,
the six parameters of thread rolling technology are improved and the thread folding is eliminated.
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Figure 1. The engine cylinder head bolts
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3.2. EDS 4r#hr

ST TR 55 X HEAT EDS 4081, MRS R ans% 1 fras, EDS 49T EiEuns 2. 14 3, MIESTIRIX )
o SHEM A, Zn SRS, YIS Zn TR SURAATE(E 2).

3.3. BT EHESH
5iH b
1. @I A: AL, BO.5, CO0.5, DO.5;
g 2 BRI RRL, MK 005 mm;
3. SRSV KR BRI 2
4. SBEURAAEAL S MBBING, KRR FIIER 0.73 mm, 52 RTBAIRE N 0.83 um.

Table 1. Chemical composition (%)

L ERS (%)

TCER @ Si Mn P S Cr Ni Cu

it 0.42~050 0.17~0.37 0.50~0.80 <0.035 <0.035 <0.25 <0.30 <0.25
M 0.44 0.19 0.75 0.017 0.006 0.02 0.01 0.01

FE &k &k g exi s exi s & & &

Table 2. Broken pieces of test results (%)

52 2. BRI 4R (%)

TLE& Fe o c Zn Na Cl Al Si Mg
9% 57 IR X 32.09 22.16 6.92 32.33 6.42 0.08
FHERFIX 86.03 5.53 7.04 0.57 0.26 0.33 0.16 0.08

Figure 2. Fatigue source area EDS map
[# 2. FEZiRX EDS B
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Figure 3. EDS map base area
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Figure 4. Failure surface test color mirrors
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Figure 5. Thread surface microscopic color mirror (50x,
water erosion)
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Figure 6. Thread surface microstructure (50%, 4% acid
alcohol solution etching)
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Figure 7. Thread surface microstructure (500%, 4% acid
alcohol solution etching)
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FEORRFARR], R FOd A2 th R FFA AIROT 5, il B B RS KA S 2, 40 53 51l HL 200 rain~. 300 min~.
400 min~. 500 min(7F: MLA%E: A1 R HENLIEEE, A RIR 2250 ) H3E45 3 L 35 ram/rain.,
40 mm/min. 45 mm/min. 50 mm/min. 50 mm/min; 32 & S [0 28 6 B Bk EL 0.01. 0.02. 0.03. 0.04.
0.05, 225 b0 5 T A EE B mm BX—0.3. —0.2. —0.1. 0. 0.1, J& 2258 4N 5%t .0 28 1) B Bk 5h B 0.01
0.02. 0.03. 0.04. 0.05, Wf[AZHL1s. 2s. 3s. 4s. 55, ARIIE Los(5%) EATI 7% [6].

6.4. IE3ZIAEFMKFi&iT
e 4.
6.5. EXRBWERSHES
e 5.
6.5.1. IEZREER T RIRETH
NTEFRE BARIE, ARSI T GB/T 90-1985 K [FE/FIG G & . Fr& 5% (eqvl SO 3269:

Table 3. 45# steel performance tables

3% 3. 45 SHRFERERR

JER e 3 B PLhr R HEAF 2 PRRIE P IR IR 2 2
ob/MPa os/MPa 3/% K/MPa E/GPa E/GPa 10°%K™
356 608 16.1 150 212 80 11.57/20~100°C

Table 4. Orthogonal test factors and levels
7 4. BRI EF AT

A 7K-F
ISR
1 2 3 4 5
TR AN E (mm/min) (A) 35 40 45 50 55
F i #E/min ™ (B) 200 300 400 500 600
i E)/s (C) 1 2 3 4 5
RO T AR GRS mm (D) -0.1 0 0.1 0.2 0.3
e HE X F O 2R B (E) [8] 0.01 0.02 0.03 0.04 0.05
SR I O 2R R E B (F) [8] 0.01 0.02 0.03 0.04 0.05
Table 5. Orthogonal experimental results (appraisal target, the unit: %)
25 EXEWERERBR, RI: %)
FES 1 2 3 4 5 6
SRR A B © D E F
T 90.18 88.92 90.18 92.34 89.9 91.1
T 93.46 93.76 91.88 89.46 91.36 90.34
T 90.76 92.78 90.54 90.62 90.66 88.38
T 89.96 89.96 91.04 91.74 93.4 92.86
Ts 90.2 89.14 90.92 90.4 89.24 91.88
R 35 4.84 1.7 2.88 4.16 4.48
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WA RIS MR R GH FAE RN IER IR EZ B, B3 30E& 2 DR 2 54 & Ao il
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