31 5 Vol.31 No.5
2016 5 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER May. 2016

1001 —-2060( 2016) 05 — 0076 - 06

( 0 150078)
T91 o
XRD 1
1.1
3
; ; XRD ;
- TK228 CA N
DOI: 10. 16146/j. enki. rdlge. 2016. 05. 011 o
60%
113 ” ° °
( \ |
\ )
L T91(
10Cr9Mol V) “ ”
2
° 1

Fig. 1 Schematic drawing of the composition and
working principles of a supersonic electric arc

spraying equipment item

12015 -01 -27; 12015 - 04 -21
(1981 -) 0



5 : e 77

1.2 ( )

91 (2)
45CT(45% Cr 4%Ti Ni) . Cr,C,
1.3
1.3.1

PLAZERIS -SA 2~ 6 o

50 mm x50 mm x5 mm

7~ 8 . 4 ~8 h( . ) 48 h
200 C 1~4h ;
(3) : 24 ~48 h( .
)
(4) : 180 ~200 wm
2
2.1
2 PLAZER15 - SA

Fig. 2 Supersonic electric arc spraying

equipment PLAZER15 - SA

o INSTRONS569

3
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Tab. 1 Bonding strength of the composite coat with the base material T91
T91 1 T91 2 191 3 191 4 91 5 91 6
/mmemin "' 1 1 1 1 1 1
/mm 15 15 15 15 15 15
/mm? 176.716 4 176.714 6 176.714 6 176.716 4 176.716 4 176.716 4
/N 6 380 6 252 5925 4193 4730 4610
/MPa 36.10 35.38 33.53 23.73 27.82 26.09
6 6 o SEM o Ni - Cr/
1 91 Cr,C,
36.1 MPa 2 3 .
33 MPa 4 5 6 4,
( 91 ) o
7
Fig. 7 Metallurgical photo at the joint of the
coat and the base material
6
Fig. 6 Testing results of the bonding strength Ni - Cr /Cr,C,
of six kinds of composite coat
Ni - Cr /Cr;C, (1 )
(3) \
7 2 (1 5 )Ni-Cr/CrC, i
200 (4)
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Fig. 8 Scanning electron microscope photo at the
joint of the coat and the base material
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Fig. 9 XRD spectrum of NO. 1 composite coat
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Fig. 10 High temperature erosion and wear test device
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Fig. 11 Curves showing the erosion results of two

kinds of composite coat at an attack angle of 45°
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Fig. 12 Curves showing the erosion results of two

kinds of composite coat at an attack angle of 90°
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plated before and after the microbe foul test had a relatively small change thus the coat surface thus prepared by u—
sing Ni-P alloy can effectively prohibit or reduce the weight of the microbe fouls and exhibit a relatively good foul-
resistant effectiveness and erosion—resistant property Key words: surface denaturing chemically plated Ni-P alloy

microbe foul erosion—resistant property

= Experimental Study of the Preparation of a New Type High—
temperature Heating Surface Abrasion-preventive Coating QIANG Xue-cai GUO Lin WANG HongHi-
ang ( CSIC Harbin No. 703 Research Institute Harbin China Post Code: 150078) //Journal of Engineering for

Thermal Energy & Power. —2016 31(5). -76 ~81

An abrasion—resistant composite coat on the heating surface of a boiler made by using commonly-used steal material
T91 was prepared by adopting the supersonic electric arc spraying technology A bonding strength test XRD analysis
and high temperature erosion test of the coat under discussion were conducted. The test results show that the new
type composite coat boasts an excellent high temperature erosion—resistant performance thus applicable for protection
of high temperature heating surfaces in boilers. Key words: supersonic electric arc spraying bonding strength XRD

analysis; high temperature erosion

- = Study of the Influence of the Thickness of a Coal Bed on the
Heatflow Coupled Heat Transfer Inside Coal Rock Masses YANG Wei CAO Ming ZHAO Bing-—
xiang ZHANG Meidin ( College of Architectural Engineering Liaoning Engineering Technology University Fuxin

China Post Code: 123000) //Journal of Engineering for Thermal Energy & Power. —2016 31(5) . —82 ~87

According to the diversity of the thickness of coal bed at the site established was a heatflow coupling model for
coal rock and coal-ock masses ( the ratio of coal and rock height was 1:2 1:1 and 2:1) With the porosity and
particle diameter measured resistance influence and temperature loading modes being taken into consideration as
well as the local heat balance assumption and Brinkman-Darcy-Forchheimer model being introduced a conservation
equation group was established to seek a numerical solution contrast and analyze the calculation results and the test
ones. It has been found that the action of convection in the central part of the coalsock mass is weakest and that
nearing the wall surface is strongest. An abrupt change of the flow speed of the fluid passing through the contact sur-
face of the coal and rock mass occurs. With an increase of the coal bed thickness in the coal-rock mass the maxi-

mum value of the flow function |{s| max will decrease and the ability of the convection-based heat exchange will be-



