F34% A3
2015 4£ 3 J

Hp [ 1 1 2 R
MATERIALS CHINA

Vol.34 No.3
Mar. 2015

REERSEROEARKE

HER, EHE, TRES
(L. P EBE B =N e e, H 254 730000)
(2. HNERBRMBARAR, HM 48 737100)

B E: BB TP T S A AL, B Z L. E R A
SN EER G SA R . Ga . FEAM MR L, B E R, B N
RBAEM SRR, EEAEPFHARN N LRBEAREFEERET NNESEAENZLE
FEAR, AR SIERN T N EESRE S O ARM F 20 A XK. FZHAR S A7,
B HAR B il . FESHI R T, 27 Ni S i & 4200 BOR BB 7= i ik 13, &
RUTIT T Ni R G aml A . ERBHEA . OB EAR . MOLREER . SaBEHARE
OB AR BN FAE O o FEMCIERE 1, 6 T S SRR 09 Al DA B AT i O B AR S R AT T #R9, OF
IHTEES T ISR Ni k@il & S OB AR BEE 7,

KHRIF : NiEFRAS; BOPR; HIEEE; B BOURE; PERE; MNeR
HESEKES: TGI32.32  XERIAA: A XEHS: 1674 -3962(2015)03 - 0246 —07

Study on the Core Technology of Ni-Based Superalloys

ZHENG Yurong', WU Xinnian' , WANG Xiaomin®

. Lanzhou Library of Chinese Academy of Sciences, Lanzhou 730000, China)

(2. Jinchuan Group Co. Ltd., Jinchang 737100, China)

Abstract: From the perspective of the industry, the patented technology is the core of the industrial economy. Based on

the inverstigations of production technology of Ni-based superalloys, alloy products and enterprises in domestic and foreign

countries, the article uses some proper methods to choose the core patented technology of Ni-based superalloys. Based on

the core patented technology of Ni-based superalloys, the article analyzes the main distribution areas, technical direction,

enterprises owning core technologies. It also draws the evolution maps of core technology and products of Ni-based superal-

loy. The article focuses on the core technologies and their applications, including preparation technology, thermal barrier
coating, heat treatment, laser cladding and repair techniques. At last, it discusses the R & D direction of core technolo-
gies of Ni-based superalloys in recent years.
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Fig. 1  Core technology evolution patterns of Ni-based superalloys
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Table 1 Main countries with core technology of Ni-based Table 2 The core assignee companies of Ni-based superalloy

superalloy SN Core agent Patent numbers pet/ %

SN Countries Core patent numbers pet/ % 1 GE 36 29.0

1 us 89 71.8 2 UTC 25 20.2

2 Jp 19 15.3 3 Siemens 7 5.6

3 UK 6 4.8 4 Howmet 6 4.8

4 DE 4 3.2 5 Rolls-Royce 4 3.2

5 FR 2 1.6 6 Others 48 38.7

6 Others 4 3.2
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Table 3 Part of core Ni-based single crystal superalloy products and applications
SC gen Countries SC products Core patent R & D agent Alloy applications Turbine applications
1™ gen Us PWA1480 US4209348 A UTC F100-PW-220 F16C/D, F15E
Us PWA1484 US4719080A UTC PW40000 , V2500 Aitbus, McDonnell
l Douglas Aircraft
2" ge
gen Us ReneNs US5270123A CE GE90 Boeing 777 aircraft
Us CMSX4 US4643782A C-M Corp. EJ200, RB211 Harrier Fighter
Us ReneN6 US5455120A GE
3 gen Us CMSX-10 US5366695 A C-M Corp. F119-PW-100 F-22 Raptor
JP TMS-75 EP913506A1 NIMS F100-IHI-220E F-15J/DJ
Jp TMS-138 EP1262569A1 NIMS Turbine inlet temp. 1650°C Unknown
b FR MC-NG EP1686200A2 ONERA
gen GB RR3010 Rolls-Royce Trent Boeing Aircraft
Us MX4 . 3B US5482789A GE
JP TMS-162 WO02010119709A1 NIMS Unknown Unknown
5" gen JP TMS196 W02004053177A1 NIMS Unknown Unknown
JP TMS-173 unkown NIMS Unknown Unknown
| Us - unkown GE PW9000? 6th Fighter
6% gen P TMS238  W02008111585A1 NIMS Unknown Unknown

Note: gen — generation, SC — single crystal
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