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Aluminized Silicon Layer Thickness of Turbine Blade Characterized by Thermoelectric Method
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[ABSTRACT] Samples which were maked by work 300h of turbine blades and new blades provided different aluminized

silicon layer thickness.Thermoelectric and metallographic method respectively were used at the same location on sample

inspection, thermoelectric method was used to record the location potential value, metallographic method was used to mea-

sure the location of the aluminized silicon layer thickness. On the basis of analysis of a series of testing data, the change

rule which the thermoelectric potential value corresponding decrease with the aluminized silicon layer thickness increased

is concluded, then the external influence factors of thermoelectric inspection were analyzed by tests, and combined with

some samples the law of measurement error of thermoelectric potential value which changed with temperature, foreign mat-

ter, the probe angle is given.
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Fig.1 Principle of thermoelectric detection
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Fig.2 Sketch map of measurement position of blade
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Fig.3 Rule curve of thermoelectric potential and layer thickness
of blade working 300 hours
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Fig.4 Sketch map of measurement position of C,. C,. C;
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Fig.5 Rule curve of thermoelectric potential and layer
thickness of new blade

3.3 BEARRRETHIM FiXEE

TE T/E 300h J& 9l & 532 58 £ E i it il L AR
300h M- i BE AT T AR 300h #iG A ifkke B4 e 7
AN WE 6 T, PR RF IR EE IR by 25°C, A i I i
I R AR Sk 50 7 B 90° WA {7 SR T B
Wt 5 A H—— X A 7 i A 31 7 L A R A
HEME 5B ZERE, s 2R N & AU SR
BT, 22035 2R 5 I s A AR b R 2 an 18] 7
FiR o
3.4 XEHEZENZRIE RO
L0 R RE S T AE 300h i A i RE7E FL A T
PSS, T3R8 2 X IR N S MR I A B TR
TEATHIT B0 A R X 0L A RS 1 B 1 L3 2 36 35
TAE 300h I 5 30RE X I 11 BE 3 B 7 i DL 3R 4 36 5
ALLAEHBEIZNZE AL RS EE TN, NE Si
TLE FEm TANE, TR i & o B3R S5 B8
EER BT HUG5 R EE LR AIMAE NI LE), T
fE300h J5 Al TEEREA —EREN T NBHREZM
WA LE B RREZEEA F &R &Y £,
& @ [RAE A P i B M T8 55 B0 B A 6, AN [ 4 4
i X6 A [R] 498 Bk J2 PR B, NI 3 18 5 1/ 7 #433
HIREE T AT LU 2 2 R B, A BN

Fig.6

40 ¢

30

20

FAHUE /mV
>

-10

A

1
kg |
E6 SEARRETHMFiXENECEREE
Sketch map of measurement position of blade samples
in 3 states
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Fig.7 Rule curve of thermoelectric potential and layer
thickness of blades in 3 states
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PIE S JRIYEL % SRR EK 1%
AIK 13.71 26.13

TiK 5.83 6.26

VK 0.79 0.80

CiK 13.17 13.03
CoK 10.11 8.82

NiK 46.78 40.97
MoL 541 2.90
AuM 421 1.10
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JLE TR /% SRR EE 1%
AIK 25.69 42.86

SiK 1.26 2.02

SK 0.58 0.82

TiK 2.06 1.93

VK 0.42 0.37

CiK 6.18 5.35

CoK 7.09 542

NiK 52.51 40.26
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Fig.8 Influence of environment temperature on
thermoelectric reading
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Fig.9 Influence of oil layer on thermoelectric reading
( measurement temperature is 30°C )
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Fig.10 Thermoelectric reading error caused by the change
of probe angle
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Fig.11 Thermoelectric reading error caused by the change
of environment temperature
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Fig.12 Thermoelectric reading error caused by foreign matter
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