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THRAE, S EEOKAIEE T K417G &4 K ILRTH Ni(Co)CrAlYSi ¥ )2 i B3k vk 603

F1 K417G GRS
Table 1 Chemical compositions of K417G alloy (mass
fraction,%)

C Ctr Mo Al Co Ti V B Zr Ni

0.17 9.0 3.0 525 10 44 0.75 0.018 0.07 67.342

2 Ni(Co)CrAlYSi ¥4 MR Ab 27 1
Table 2 Chemical compositions of Ni(Co)CrAlYSi coatings

Mass fraction/%

Coating - -
Cr Al Y Si Ni Co
Arc Ion Plating
. . 12 0.6 1 664 -
NiCrAIYSi
Laser Cladding
. . 11 1 2 66 -
NiCrAlYSi
Laser Cladding
. ; 18 12 1 21 439 23
NiCoCrAlYSi
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NiCrAlYSi

NiCoCrAlYSi

El1 K417G &4 2 HR M Ni(Co)CrAlYSi i E IS

NiCrAlYSi

Fig. 1 Morphologies of K417G alloy and Ni(Co)CrAlYSi coatings deposited onto K417G alloy: (a) K417G alloy; (b) Arc ion
plating NiCrAlYSi; (c), (d) Laser cladding NiCrAlYSi; (e), (f) Laser cladding NiCoCrAlYSi
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Fig. 2 XRD patterns of Ni(Co)CrAlYSi coatings
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Table 3 Hardness of K417G alloy, Ni(Co)CrAlYSi coatings,
pure Ni plate and Niz;Al alloy

Material Hardness, HV
K417G 268-303
Arc ion plating NiCrAIYSi 337-353
Laser cladding NiCrAlYSi 256271
Laser cladding NiCoCrAlYSi 234-254
Pure Ni 195202
Ni;Al 177-181
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Table 4 Friction and wear behavior of K417G alloy, S — 3. FILE 74 NiCrAlYSi 22K

Ni(Co)CrAlYSi coatings ,pure Ni plate and NizAl alloy

3(c)) WOEHEE NiCrAlYSi )2 (UILE 3(d) o1

Material Friction Wear rates/ B NiCoCrAlY =LK 3(e)) BB 31 5
coefficient (107"m N "'m ) i o

K417G 0.66—0.68 296-3.0 K417G & 4200, HTEMBLUSIERE S K417G 54
Arc ion plating 0.64-0.66 4.6-5.23 LIRS B NiCrALY Si )2 FIBHOG K B NiCrALY Si ¥
Lovereiadding BRI HT . % T KA17G &4 K OLH T
NiCrAIYSi 0.62-0.68 6.58-8.2 Ni(Co)CrAlYSi ¥)2, FHARAM N y-Ni A
L;S.ecrcéaﬁ;‘;g 0.59-0.61 9.05-10.7 y-NisAl(E Nig(ALTO))AH, If BARR T Ni; Al &< B
iCoCr. o BT e :
Pure Ni 0.51-0.54 1.66—1.7 R I RV . ZESURIAL A B 51 R E (L 1]
Ni;Al 0.83-1.12 4.8-5.0 3(f), 2l Ni [ERR e FROLE 3(g)), mifs F

B3 K417G &4 Ni(Co)CrAlYSi ¥ /2. 4 Ni J NisAl &4 BRI 15

Fig. 3 Morphologies of worn surface for K417G alloy and Ni(Co)CrAlYSi coatings deposited onto K417G alloy: (a), (b) K417G
alloy; (c) Arc ion plating NiCrAlYSi coating; (d) Laser cladding NiCrAlYSi coating; (e) Laser cladding NiCoCrAlYSi coating; (f)
Ni;Al alloy; (g), (h) Pure Ni
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Fig. 4 Sectional morphologies of worn surface for K417G alloy and morphologies of worn surface after corrosion for K417G alloy:
(a) Crack initiation; (b) Crack propagation; (c) Crack straight propagation; (d) Crack curvilinear propagation; (e), (f) Worn surface

morphology after corrosion; (g) Crack intersection; (h) Peeling morphology
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RS K417G GEREY R EDS 73404
Table 5 EDS analysis results of crack propagation region for
K417G alloy (mole fraction, %)
Al Ti Cr Co Ni Mo
12.07 4.98 16.51 5.83 59.18 1.43
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Fig. 5 Morphologies of worn surface for Ni;Al alloy for

different time: (a) 2 min; (b) 12 min
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Wear properties of K417G alloy and Ni(Co)CrAlYSi
coatings deposited onto K417G under atmospheric
environment at room temperature

WANG Zhen-sheng', PENG Zhen', YANG Shuang-shuang', GUO Jian-ting?,
ZHOU Lan-zhang?, TAN Qing-gi', SU Xin'

(1. Engineering Research Center of Advanced Mining Equipment, Ministry of Education,
Hunan University of Science and Technology, Xiangtan 411201, China;
2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The tribological properties of K417G superalloy and Ni(Co)CrAlYSi coatings/K417G were investigated at
room temperature in atmospheric environment. The results show that the worn mechanism of both K417G superalloy and
the coatings is due to interaction of environment embrittlement and fatigue delamination in subsurface stratum, which
results to the higher wear rate compared with the pure nickel plate. The enviromental embrittlement gradually affect the
worn surface during the process of wear. The formation of crack resource on the worn surface begins at both the interface
of y/y" phases and the interface of carbide and alloy. The cracks extend along both the interface of y/y’ phases and the
interface of carbide and alloy and enter into the y’ phase, presenting the intergranular and transgranular mixed.
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