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[ Abstract ]

occurred during the operation of a LG450 injection head, and it was found that the chain drive system was seriously damaged after

The injection head is the key equipment to drive the coiled tubing in the coiled tubing operation machine. A fault

disassembly. The macro and micro morphology analysis of the chain drive system shows that there are arc-shaped scratches on the outer
side of the gear teeth and inclined scratches on the tooth surface. The chemical composition test, hardness test and metallographic test
were carried out on the sprocket teeth, and the results showed that the material met the process requirements. The finite element
simulation of the meshing process of the sprocket and the chain is carried out. The results show that the contact pressure distribution is
consistent with the friction marks on the tooth surface and side of the failed sprocket. It is revealed that the failure reason of the chain
drive system of the injection head is the spatial intersection of the chain roller and the sprocket axis, and the abnormal meshing of the
roller and the gear teeth. This study shows that the motion state of the sprocket chain will have an important impact on the safety of the
injection head, which is of great significance to guide the design and processing of the injection head.
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Fig. 1  Fault injection head
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Fig. 2 Chain wheel chain scene diagram
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Fig. 3 Morphology on the tooth side of the B-end

gear of the transmission sprocket
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Fig. 4 Wear morphology of sprocket tooth surface
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Fig. 5 Wear profile of tooth surface
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electron microscope
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Fig. 8

Internal wear of chain plate
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Table 1 Sprocket size parameters

HERE W EFIME - HIE/ gy =il
B2 mm mm o mm I/ mm
FrifEfE 63.5 39. 68 15 35.2 343. 427

TREWHE 0.1 £0.1 0 -0.2 -0.36

W {E 63.5 39.7 15 35.1 343.3

x2 #HRRENUFERSRNLER
Table 2 Chemical composition analysis results of sprocket teeth

g B 53R %

- Litglsg e GB/T 3077—2015
C 0.43 0.38 ~0.45
Si 0.24 0.17 ~0.37

Mn 0.79 0.5~0.8
0.015 <0.035
S 0.011 <0.035
Cr 1.20 0.9~1.2
Ni 0.036 <0.3
Mo 0.19 0.15 ~0.25
Cu 0.041 <0.3
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Fig. 9 Diagram of Rockwell hardness test position
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Table 3 Rockwell hardness of sprocket teeth ( HRC)

A B 1 2 3 4 5 SEHAE
1 SR 29 30 31 31.5 31 30.5
2 SRE 29 31 32 30 31.5  30.7
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Fig. 10  Metallographic structure of sprocket tooth
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Table 4 Material performance parameters

e/ P JER  Pihn
B2 FR B B/ AL SRBE/ SR/
grom ™) MPa MPa  MPa

20CrNiMo( #E4%)  7.89
42CrMo (BE#) 7.87

2.07x10° 0.3 785 980
2.08 x10° 0.295 930 1 080

.
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¥
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Finite element analysis model

Fig. 11
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Fig. 12 Sprocket chain deflection meshing simulation results
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Fig. 14  The deformation torsion diagram of the box body
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