Mar. 2026 PR TE A B 4 N .
. . . MR-E€I1E
Vol. 46 No. 3 SPECIAL CASTING & NONFERROUS ALLOYS

ERMSRINETH RS EERGRERNSE T2

REFE HAH
(FP B BEA T A MM ARAFRAE, LiE 200131)

M E EARREHLIE VT R 5 2 EL RO RG B 5 2 T 57 e SR R A A S R R IR A R B R v BB
BB o X A R AR AL 3B T B i R AR 7 e AR b B SR TR AR O 2 AR IR R SR L 48R T B Y SIOUL R AE S R PR 3R
HEA AR R A SRR AR I, A T V8 R SE SIS Y O (), 4 R SCHE T AR IR R 5 RS B E R R (T
J7 %8 R0 S B0UR B A5 X P GHE R i . SO IS LR A R b s S8 AR I, N i B A ASOIR W, S ) T T A S R EE S5k
HARBA TR

KR ARSI E T MR 2
FESEE TK473;TG132.372 TEARER A

DOI:10.15980/].tzzz. T20250424

Defect Analysis and Process Improvement of Turbine Blade Tenon Teeth Grinding for

Heavy Duty Gas Turbines

SONG Jinbang, WEI Shaoming

(China United Gas Turbine Technology Co., L.td., Shanghai 200131)

Abstract: Defects such as vibration marks, grinding burns and linear cracks often occur in turbine blades for heavy-
duty gas turbines due to the complex blade profiles and extremely high requirements for dimensional accuracy and sur-
face integrity. In view of large area of fluorescent dense dot-like indication anomalies that appear during the production
of a certain type of heavy-duty gas turbine turbine rotor blade, the micro characteristics and causes were revealed.
Through a process traceability of entire production process, the problem of cross-contamination of coolant was identi-
fied. Targeted improvement measures including complete coolant replacement and system cleaning, adding heat treat-
ment isolation gaskets, and adjusting the process plan and parameters were proposed and implemented. The batch of
workpieces after improvement is free of dense dot-like indication, which passes the thermal shock fluorescent inspec-
tion, and the grinding surface quality and dimensional accuracy meet the technical specifications.
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Fig.3 Process scheme of tooth grinding

(a) SPRIE

42 HRHSWSR
MBS T LUE 0 R A7 7E LW i Aok )

(c) Ak BRRECIN T AS)
B2 MEBHZEARTPMEAFTELERE T

Fig.2 Fluorescent indication defects during tooth grinding and dense dot-like indication
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Fig.4 Low-magnification analysis of fluorescent indication area

(O mE g WHER IR, PRk 98 R AL

e i DB, BEAT I BT LS UL 50 AT DL Y, 98
I 7R DX AT A T o0 S B K B R RV B R
AR/ IS T 6 70l IR 25 Bk B A

A

100 pm

(o) RHL IR

433



Frfp il MR (05 &

2026 4E55 46 #4553 1

XV U TG VE TF o 4TS T2 8, MLmin T
XoF M 1A 1) S 3 A3 i T s B ) 4/ 0 B 3 0 3 Ao e P Y
FIVE 3 A 483 A5 T T LS8 4 L Bk AN &5 52 i 2 e K )
AL, bR MRS TR B, 451 080 °C
{14 o T AL B A D T Y, T2 R T ) — S 4 i TR
U D A AT IO AR B AR R R
LB BLTE TR LA 2SR, AR i 2 A T 45 5

M R H =N CAL T A FE 4 4 J8 (Tat+ W+
Mo) F i . AL T y Mp) EZIE Mot R , W Mo
FEHEA A B [ SR AR A [ AR % e 1k
YA . B 4 A A 80 Ak ) 28 B 32 R ) 4R MC
TR AR R A= 4 MLCo BUBR AL ) , B Ak ) i T 50 5 2%

E 6 A4 ESMRIBOWHLIESR " AR,
G G B R, A TR R o B A VRORE T 1 3 i 4
Vo B AT H 08 o FE A0 /0N RO A TR A A S
2L, H B 2 Yok e .

5 o

5

A\

Aa W

200 pm

1 pm

(b) it Ty'H

SR %

(a) Hifhal4!

(c) By 4l (d) SRR
B6 &a2pmmi™
Fig.6 Microstructure of alloy"'?

MIET Sb R Sl LUAR i, [MI5E R A7 18 22 4k 11 £
Ay, M BT A W] B AL PR IR . AT LUR L, A
@R Y S E A HE Tafil Tify MC BUBRAEY) . Bk
Yy A B A7 AE — D T3 J BH RS SRS 2 i Ak L AR
FH AR G B R o B RE R A AR R RE L H R I B
Jif RS F AR A R DS I T o AR v Y U A R
R, AR T3 e vh S 80 A G B, BICPOR HEJE R B
B2 TEBOR R W4 RPN DIEIAE I e At &
% o AL, T&T Sb Bt Mg 10 S i T R v i A sk 9
PR ROF IR B SO0 B 001

X S IR v BRI A o3 0l AT RE 1 o3 A, DLk
Lo ATULAFE ), 5RO b, IR AL E AL S 3 0] 3
7125 0 e Rl 9 Ak A7 AE ALO, B0 RLER B o 1 Uk ISR
SiC Wb, B T2 g 1 h AFFAE ALOA R it . X
REAS A2 TR R AT A SE B, e B T R
ALOHF BT Rb &8 hn T 7 HoAtb i Jr 22 4 HR S84 9% A1

434

RIR & ] W A5 BB ) 7 1 A3 A, DR R 9 ™ A 9 Dt TR R
AR PIRA T ALO MR, B SiC 7 4e — i i gl #%
FEFMEAR R DRI R LR EEHT 74
T AU BRI 1) R 5E 4 R0 A4 R R

1 XRABENSWER

Tab.1 Energy spectrum results of scratch area %
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Tab.2 Process scheme and grinding parameters before
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Tab.3 Process plan and grinding parameters after improvement
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Fig.7 Dimensions of components and fluorescence detection results after improvement
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