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Grind and Repair Process Experiment of Safety Valve Seat and Valve Disc

HUA Peng, ZHU Hai-qing, SHI Xiao-min, ZHANG MAO-Li, DENG Jun-xiu

(School of Mechanical Engineering, Jiangnan University, Wuxi 214122, China)

ABSTRACT: The work aims to meet sealing requirements of safety valve seat and valve disc fitting surface, improve grind re-
pair quality and efficiency of safety valve sealing surface, and make valve seat and disc surface roughness Ra<0.1 pm. With
Al,O; abrasive paper and white corundum abrasive paste as grinding medium, effects of grain fineness, grinding time, grinding
speed and grinding pressure on sealing surface roughness and grinding amount were studied based on orthogonal experiment.
Surface roughness, grinding amount and surface morphology of the valve seat and valve disc were measured and analyzed using
roughness tester, micrometer and electron microscope. Optimum technological parameters were obtained with grinding amount
and surface roughness as evaluation indicators, and reliability of the experiment was verified by multiple repetitive experiments.
Provided with optimum grinding technological parameters, the grinding amount of valve seat and valve disc grinded by sandpa-
per was 0.023 mm, and surface roughness 0.135 pm, surface roughness of valve seat and valve disc polished with abrasive paste
was 0.073 um. Optimum technological parameters for sandpaper grinding are: grinding pressure 80 N, grinding speed 80 r/min,
grinding time 10 min, sandpaper fineness 1000 mesh; for abrasive paste polishing: polishing pressure 30 N, polishing speed 100

r/min and polishing time 10 min. Sandpaper and grinding paste grind repair process can improve grinding amount, reduce sur-

Wris HHEA: 2017-02-20; f&iTHH#A: 2017-03-20

Received: 2017-02-20; Revised: 2017-03-20

TEEE N %m (1992—), §, ML L, HELH @A RKIMREIT 5H &,

Biography: HUA-Peng (1992—), Male, Master graduated student, Research focus: modern mechanical design and manufacturing.

BiESE: kEF (1965—), B, ME, a3k, FRFTOARELEREL LR AL ERE,

Corresponding author: ZHU Hai-qing (1965—), Male, Master, Associate professor, Research focus: maintenance and calibration of safety
valve.



Fac s H 8

MG . 2o I I S IR B R T 2 S I - 281 -

face roughness, and improve sealing performance of grinded safety valve.

KEY WORDS: safety valve; grinding mechanism; orthogonal experiment; grinding amount; surface roughness
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Fig.1 Grinding model: a) dry grinding, b) wet polishing
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Fig.2 Schematic diagram of the experimental principle
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Tab.1 Sandpaper grinding process parameters and levels

Factor
I RS A TP 7 WFESHTTA]  AbARAHEE
(A)/N (B)/(rmin') (C)/min (D)/H
1 30 60 5 500
2 80 80 10 1000
130 100 15 1500
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Tab.2 Sandpaper grinding orthogonal test results
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A B C D BEHlE/mm HEEE/um
1 1 1 1 0.016 0.148
2 1 2 2 2 0021 0.142
3 1 3 33 0.009 0.140
4 2 | 2 3 0026 0.135
5 2 2 30001 0.040 0.141
6 2 3 1 2 0016 0.148
7 3 1 32 0005 0.174
8 3 2 1 3 0002 0.133
9 3 3 21 0.010 0.203
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Fig.3 The impact of the sandpaper fineness on grinding
amount (a) and surface roughness (b)
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Fig.4 The impact of grinding time on grinding amount (a) and
surface roughness (b)
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Fig.5 The impact of grinding pressure on grinding amount (a)
and surface roughness (b)
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Fig.6 The impact of grinding speed on grinding amount (a)
and surface roughness (b)
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Tab.3 Seal surface grinding volume range analysis
mm
b PIERA HZB SENe SESY
K, 0.015 0.016 0.011 0.022
K, 0.027 0.021 0.019 0.014
K; 0.006 0.012 0.018 0.012
R, 0.021 0.009 0.008 0.010
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Tab.4 Seal surface roughness of the range analysis
pum
Vagiil HERA KB FSES® HZ&D
K, 0.145 0.154 0.145 0.166
K 0.141 0.139 0.160 0.155
K; 0.170 0.164 0.152 0.136
R, 0.029 0.025 0.015 0.030
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Tab.5 Polishing paste polishing process parameters and

levels
SN
K EUS| AW PG G a]
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2 80 80 10
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Tab.6 Polishing paste polishing orthogonal test results

e B HZEAKF PR TR RR
- A B C AR B/ um
1 1 1 1 0.100
2 1 2 2 0.083
3 1 3 3 0.073
4 2 1 2 0.106
5 2 2 3 0.104
6 2 3 1 0.106
7 3 1 3 0.134
8 3 2 1 0.130
9 3 3 2 0.107
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Tab.7 Seal surface roughness of the range analysis

pm
S HZEA HEB FSEN®
K 0.084 0.113 0.112
K, 0.105 0.104 0.096
K; 0.123 0.095 0.104
R 0.039 0.018 0.016
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Fig.7 Microcosmic morphology before grinding
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Fig.8 Microcosmic morphology after polishing
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