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Molten Salt Cleaning Process of Carbon Deposition on Engine Valve

YAO Shuai-shuai, JIA Xiu-jie, WANG Xing. LI Jian-feng, LI Jian-yong
(Key Laboratory of High Efficiency and Clean Mechanical Manufacture, School of Mechanical Engineering, Shandong
University, Jinan 250061)

Abstract: To study the molten salt cleaning process of carbon deposition on remanufacturing engine valve, a experiment
scheme was designed by the Minilab, the experimental data were fitted and the response surface models were built. The
influence of the formula and temperature on the ability of molten cleaning carbon deposition was studied. The cleaning
effect is tested by cleanliness testing equipment. The results show that with increasing NaNQ, mass fraction, NO, can
react with a variety of organic matter, its efficiency is much higher than the NO; with C , and OH~ with organic. The
temperature affects not only the thermal shock, wetting and other effects, but also the rate of chemical reactions. Thus,
with increasing temperature and mass fraction of NaNQO,, the cleaning effect is reinforced. The optimal parameters of
molten salts cleaning is the temperature of 330-360 ‘C, NaOH mass fraction of 30% , and NaNO, mass fraction above
40%. As an efficient and cleaned method, molten salt cleaning technology can be widely used in the remanufacturing pro-
duction.
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Table 1 Cleaning period of different process parameters
Turn M T/C Period/min 3
1 0. 350 315 6.74 Fig. 3 Comparison of the valves before and after molten
2 0.138 346 11. 73 salt cleaning
3 0.650 315 11.19 ,
4 0. 050 315 17.70 R 1 500 .
5 0.562 346 3.74 ’
6 0. 350 270 20.18 ( 4(&))0 ( 4(b)>’
o 2
7 0.562 283 3.75 ( )
,C N .
8 0.138 283 8.90
9 0. 350 315 10. 04
2.2
10 0. 350 315 4.14 i
NaNO,
11 0. 350 360 9. 30
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4 Fig. 5 Effects of the NaNO, mass fraction and tempera-
Fig. 4  Surface and cross section morphologies of the . .
ture on cleaning period

work piece after cleaning

3
2 Table 3 Coefficient of the estimate regression
Table 2 Composition of the work piece surface after R ot Coelficient of R .
Jeani erm oellicient
cleaning standard error
Element C Si Ti Cr Fe Ni Constant 7.0783 0.448 4 15.784 0
w/% 160 0.27 2.27 19.83 73.50 2.54 M —4.926 0.7915  —6.223 0.002
a/% 7.11  0.51 2,54 20,41 67.01 2.43 T —3.946 0.428 8  —9.203 0
M —0.986 0.641 6 —1.537 0.185
2.2.1 T* 1.037 7 0.360 9 2.875 0.035
y MXT 2 0.5717 3.498  0.017
NaN()Z . 3 4
Table 4 Regression coefficient after adjustment
Coefficient of
4 ’ NaNO, Term Coefficient P
P 0 0. 002, 0.05. standard error
) % _NaNO, Constant 6.834 0.464 4 14.710 0
X P 0. 035 0. 017, M —3.880 0.447 9 —8.663 0
0.05, o NaNO, X NaNOQO, T —3.946 0.475 0 —8.308 0
P 0.185 0. 05 , T 1. 201 0.382 1 3.143  0.02
, 4, MXT 2 0.633 4 3.158 0.02
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