22 6
2007 11

JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER

Vol.22, No.6
Nov., 2007

: 1001— 2060 (2007)06— 0601— 04

ket R AL R R iR AT

IR, RE B2 R

LS

(L PERBETEANSELO=FRF RN RIE, BARIL %/KE 150036
2 BAREIBAF MAMFEHUFIRF I R AL %/RIE 15000D

R HRE AR A MA KA BRAZE Sk
&R &5 AL R R AR AR BANR R S A4 N KT
AT B Al R B G A, RIS AR A A F
AR R A ACER KA E LHT T ZEANWGHH. KB R E
BB ALK BB ET Sat AR, Keta ey i3 &ML
15 Al iR B/ AR g R, & AR, REGR

A AR A —E AL B R 55,
;o Al ; ;
. TK474. 8 A
. K4104
s ( ) )
, Al
Al
200 h
1
K4104 s
1 . $22 mmx 2.9 mm.
(Al ) (H»0. H3PO4. MgO.
C103) . Al :
’ Al ’

,  10~20 mg/mm2

: 2006—09— 14; :2007— 07— 05

(1970, » .

, 3, 100 C
350 CX1h .
1050 CX2 h , Al
, 1
, 0
1 K4104 (%)
C 0.07~0. 14 Al 21~-29
Cr 20.0~21.8 Ti 31-39
Co 10. 3~ 12.0 Nb 0.15~0.35
w 3.0~4.0 Ni
Mo 0.3~0.9
GB/T13303— 91
» HB5258 — 20004
» .
, 1000 G
5.25.50.100.150.200 h, 3
RJX—8—13 , +5 C,
1000 C, .
FA1004 ( 0.1 mg)
2
2.1
1 2(
) . ,
150 h . Al
Al 0



" 602 - 2007
. H,’ .
::: ' 08 ibAE 4 HB5258—2000 , 1 50 ~100 h
T RS 0.013 25 g/ (m”°h), . 0
1201 50~100 h 0.179 3 g/
g i (m*°h),
by 80
E 0 100 h
' w0 , 100~200 h , 0
g "= o : i A 100 h :
0 50 lu(;I)“J M 150 200 . I(D h ,
Cr03 , [3] (1,0
B 1 RREE@KSKEAINS HF HE Cr 10% ¢ )
[4 , ,
2 .1 5h . 5h
/h 0 1 , ,
5 8. 794 2 4.968 2 Al
25 14. 3761 10.369 9 , 150 h
50 22.588 8 6.8346 Al
100 31.554 6 7.497 1 2.2
150 97.177 5 6.9237 1 150 h
200 159. 89 4 173. 657 7 , 1
20h .
1 3. .
2 Cn0s+50,=Ci05C ) (D .
2 L) 100 h . .
s (A)"=K "t ( . 150200 h
By — (K— i :
) 0 (5~100h) 1 5 , ,
~150 h) eI, — , 1 ,
0 1 : — s
0 (o) =28.4854t (5~100 h) 3
2) SEM
1 (M) P2=650.60¢ (5~150h) (3) 2(a) 1 5h .
. @ .
s 3 4 . 2k) 1 150 h
[3], &=kt (S— f b= 2(h) : 150 h
)y n>2 y 1 )
. 1 150h
. . . 200 h
@ 3 0 1 , 1 200 h
v= 1. 7806t *°™, v . 3
1.0919¢ *7%7, .
.1 . B—NiAl /

1 000, C . 0



° 603 -

NiAl . /

B2 1 5 ARTREE & SEM A4

(b) (% 500)

(a) (x 500)

B3 1 X AHFAA200 h AE 24008 K

(Kirkendall ) ’
/
. , 0— A LOx a
— ALO; : 13% ~
14.3%, ’
1.5 GPa s ALO3
Al , Al
( 5%) [4 ,
Al 200 h
, . [7] .
, Al

(b) 150 h

100 h
, 150 h

(c) 200 h
.0
, 100 h
.4
3X10 " a—
3x10 7, Al

100 h

100 h

B4 0 S AR ALK B A SEM BB K

3
(1)5~150h Al
0.013 25 g/ (m* *h), .
Al 5~100 h
0.179 3 o/ (m**h), oAl
(2) Al 150h /
, Al
3
Al (4, ’

Al



° 604 -

2007

4

Al

induced hot corrosion resistance of aluminum diffusion coatings J| . Ox-

idation of M etals, 1984 22(1/2).59— 8I.

[ 3l [(M] . ’
2003.
’ [4 [M]. . 2001
0 Tﬂ\ly Ta, Nb N13A1 [ 5J . [ M] .
., 2001
Hilt, BRR IR Y Bikb Gy #HFE e pus 9 Co N o) -
< . . , 2002, 14(2): 10— 112
AR AR TVEP 4T 7 MK H B, 3 B . o 088
[8 (1.
, 2005, 17(1):59—60.
[1] SMIALEK J L, MEIER G H. In superalhLvs I[ [M]. New York: John [9 (7.
Wiley and Sons 1987. » 1997, 17: 464— 469.
[2] WU WT, RAHMEL A, SCHORR M. Role of platinum in the Na;SO4— (gfﬂif{— ;E /ﬁ\ )
ok = =1
CHARESN ) TN BAm A5
(( » ) )
( » s EL. CJ.CA 2003 “
« » ; ; ; ; ; /
1
L1
L2 (150036 452 ) ndlgch703 @163. com
13 s ( : 0451— 55654932), s
14 ( . )y
L5 { ( M — ».« »,
L6 s , 2
2
21 . .
6000 5000
22 20 4
(
, . 200
(3~8
“« ” 4
23 ,
24 5 ( Do
25 s
| | (1. s C -
[ ] [M]. )
[ ] [M] ,
:[ ] // [C]. , , —
[ ] [D]. : ,
:[ ] [P].
[ ] , (3.
:[ ] [ R]. s



° 686 ° 2007

nular tuibine cascade by using LDV method to study the impact of hole jet flow on the flow field in an annular tuibine
cascade. The test results show that due to the influence of hole jet flow a return flow zone will be formed downstream of
the hole near the blade surface. The speed in the return flow zone will be gradually lowered with an increase of the dis-
tance away from the hole at the downstream. Meanwhile the jet flow will produce a reverse vortex pair during its mingling
and dilution with the main flow. At the blade suction and pressure surface due to the difference in wall surface curvature,
incoming-flow boundary layer status and pressure gradient, the mingling and dilution of the jet flow with the main flow as
well as the structure of flow field will also be somehow different. At the pressure side, the reverse vortex pair formed by the
mingling and dilution of the jet flow and the main flow is relatively evident and the range of area influenced by the wake
of the jet flow is also much lawger than that at the suction side. Key words: LDV (laser-Doppler velocimetry)-based mea-

surement, anular turbine cascade, hole jet flow, three-dimensional average velocity

Al = High-temperature Oxidation Behavior of Aluminized Coatings on Tur-
bine Bladesy . ]/ WANG Yong-gui, QIU Erni, YANG Li-fa (Gas Turbine Design Department, CSIC No. 703 Re-
search Institute, Harbin, China, Post Code: 150036 ), DING Ming-hui (College of Material Science and Chemical Fngi-
neering, Harbin Engineering University, Harbin, China, Post Code: 150001 )/ /Journal of Engineering for Thermal Energy
&Power. — 2007, 22(6). —601 ~604

By adopting a slurty pocess an aluminized coating is formed on the high-temperature nickel-base alloy surface of blade
material K4104. By making use of static-state high-temperature oxidation and various physical testing methods, studied was
the protective performance of the aluminized coating. An in-depth analysis was pedfomed of the oxidation dynamic charac-
teristics and the morphological change of an oxide film during the test process. The test results show that the aluminized
coating has improved the oxidation-resistance performance of the alloy. A long-duration high-temperature oxidation can
lead to the emergence of cavities between the aluminized coating and basal body, resulting in the peeling-off of the oxide
film and the weakening of the oxidation-resistance perfoimance of the coating to a certain extent. Key words: tubine
blade, aluminized coating, oxidation dynamics, oxide film morphology, short-circuit passage

=Optimized Design Based on Skewed and Swept Blade Technology] ., ]/ 1l
Yang (College of Electromechanical Engineering, Qingdao University of Science and Technology, Qingdao, China, Post
Code: 266061 ), OUANG Hua, DU Zhao-hui (School of Mechanical Engineering, Shanghai Jiaotong University, Shanghai,
China, Post Code:200030)// Journal of Engineering for Themal Energy &Power. — 2007, 22 (6). —605 ~609

By utilizing a BP (back propagation) neural network and genetic algorithm on a progran platform for the numerical calcu-
lation of three-dimensional viscous flow fields, the circumferential bending angle of rotor blades in an axial compressor was
optimized through the use of skewed and swept blade technology to further improve the aerodynamic performance of the
fan. It has been found through a comparison of the blade wheels before and after the optimization that the blades thus opti-
mized exhibit obvious dharacteristics of being circumferentially forward-skewed. The testing results show that the total
pressure and aerodynamic efficiency have increased by 3.56 % and 1.27 % respectively with the stall margin being signif-
icantly extended by over 36%4 and the losses at both the upper and lower end further reduced. Key words: circumferential
forward-skewed blade, artificial neural network (ANN), genetic algorithm (GA ), optimized design

= Numerical Simulation Analysis of the Aerodynamic Perfor-
mance of a Single-stage Axial Helium Compressor with Air Serving as the Working Medium| , |/ZHU Rong-
kai, ZHENG Qun (College of Material Science and Chemical Engineering, Harbin Engineering University, Harbin, China,
Post Code: 150001 ), JI Guang (Naval Representative Office Resident at CSIC No. 703 Research Institute, Harbin, China,
Post Code: 150036 ), ZOU Ji-guo (CSIC No. 703 Research Institute, Harbin, China, Post Code: 150036)// Journal of En-
gineering for Thermal Erergy & Power. — 2007, 22(6).— 610 ~ 614

Being the fourth generation of an advanced reactor type, HIGR-10 (modular high-temperature gas cooled reactor) features

a simple, system, safe and reliable operation as well as high cost-effectiveness ete. Furthemore, the performance of the he-



