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Quality Control for Heavy-Duty Gas Turbine Castings

WU Tie-ming
(Shanghai Honggang Power Station Equipment Castings & Forings Co., Ltd., Shanghai 200240, China)

Abstract: Gasturbineis clean energy power generation equipment, the key components of which are mainly
made of ductile cast iron EN-GJS-400-18U-RT/LT and EN-GJS-400-15U, and the cagtings require 100%
non-destructive testing (MT, UT), and 100 mm test lug is attached at the specified location for mechanical
properties and metallographic examination. In the production practice, through using smooth gating system,
enhancing feeding, accelerating cooling rate, selecting charge, improving the metallurgical quality of liquidiron
by recarburizing trestment and pretreatment and other technical means, the production process control was

enhanced to finally realize the domestic and mass production for the gasturbine castings.
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Fig. 1 F-class gas turbine casting
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Table 1 Main dimension of thickness and weight of the gas turbine castings
HFR AMERHmm e KEER/mm 2/ VEEJE /mm Ve E kg FHREE/mm

RS S 2R 4.008x2 004x1 267/1 891 170 36 18 700/20 600 90

R 3 114x1 557x3 040 350 72 31 600/31 600 150

b R VU @4 296x1 254 126 35 19 300 126

(EIEL VGRS 1 475x1 328x1 085 199 36 4100 36

U262 K 363, %t FEN-GJS-400-18U-LT L35 5 34 1oz bt
100 mmi B i 07 25 M e i SR sk . X T
I RERR . AU RIS T AE vk 22 A E R U
ISUF I PERE, Ik R 2 R 2rh X N B R R KT
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%2 EN-GJS-400-18U-RT/ILTHI I ZF R E K
Table 2 Mechanical properties of EN-GJS-400-18U-RT/LT

ok HEFREJE/mm
g T<60 60<T<200 T> 200
=250 (RT) =240 (RT)
Jet At B /MPa =220
=230 (LT) =220 (LT)
LPisE BEIMPa =390 =370 =350
K %/% =15 =12 =10
ESITRULG PITA =14* =12%* = 10%**
RN =12(-20°C )** =10(-20°C )*** =10(-20C )***
# . RT= % Ji ( EN-GJS-400-18U-RT) ; 2) LT= 1% i

(EN-GJS-400-18U-LT) . *=AMAFERV-IME, Hi B RIEER DS
9J; ** =R PE, HP A RAME R A9 J; =4k
PR, R SR AR DT D,
%3 EN-GJS-400-15URI 1 MR ES
Table 3 Mechanical properties of EN-GJS-400-15U

MEMERE F(RE )R Imm
EiELa] T<60 60<T<200 T> 200
Jitt IR 58 /MPa =250 =240 =220
BLHiss E/MPa =390 =370 =350
i 1% =14 =12 =10
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Fig. 2 Casting process for compressor bearing
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Table 4 Effect of different content of impurity elements on mechanical properties

. pAEZeii N
A= — — - AREn
Jit IR J% /IMPa Brhisi Bz /MPa i 2/% wilish(=20°C )1
20-10-129 259 421 24.0 7,7, 8 ZFICEE0.28%, IR HUL TR
20-1-28 287 419 25.0 6, 8,9 JRIFOCE 0.28% , — b H
20-5-7 238 378 25.8 12, 14, 14 Z&JF LK 1#0.082%
20-6-37 255 394 20.0 14, 15, 15 =T ICE :0.068%
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Table 5 Properties and microstructure of casting after recarburization and pretreatment
i D127 ERE AL
JEARSERE/MPa BLAISERE/MPa fRKR%  shdish (20°C) 0 BRMBRSG GR%% BRI #EbE%
10-2-91 240 395 26.2 15/16/15.2 VI 7 <5 <1
20-1-3 260 415 234 12/12/13 Ul 7 <5 <1
20-1-10 255 405 234 13/13/14.5 Ul 7 <5 <1
20-1-60 257 393 27.0 14/14/15 VI 7 <5 <1
20-1-68 225 371 29.2 18/18/18 VI 7 <5 <1
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