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Experimental Study on Surface Quality in Micro-grinding of
Superalloy K445
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Abstract; To explore the micro-grinding surface quality of nickel-based superalloy, orthogonal
experiments of three factors and five levels on nickel-based superalloy K445 were performed using
a micro-grinding tool with 500 grains and 0.9 mm diameter. The influencing factors on the
surface roughness were clarified according to the range analysis: the feed rate was a dominant
factor, followed by spindle speed and grinding depth. The optimized parameters combination was
as follows: feed rate f,, =20 pm/s, the grinding depth a, = 6 pm and the feed speed v, =
58 kr/min, on which the surface roughness R, =462 nm, being minimum. Then, how the factors
such as spindle speed, feed speed, grinding depth and overhanging length affected grinding
surface quality was analyzed through a single-factor experiment so as to provide important
theoretical basis for fabricating micro nickel-based superalloy workpiece.

Key words: micro-grinding; nickel-based superalloy; grinding parameter; surface roughness;
K445

PAORUBE PR = 4R 0 EL AR/ N T 1 mm PR B
TR X AR AR A T IR 25 B3 N T304 i e B
S, H R T A B SRR T

B RIS BN U RAF AR R A
A B A el o B8 R e LT SRR BE T, 9832 B
TR TS T A A K A B s
KEIHL /NEIFR AR TR EEHLA A S i de
2 )y A B R 1, e — LR X TR &

Wi B, 2014 -12 -23
EETH, BEARFEEERIITAE (51375082).

T 4 MR 1) e 26 MR A5 3 TED Ay 2 1) 5% T, 7T 25
ST 1Y) Jo e B S e R A 1 (0 T PR BE. [N A X
A A S I R AT T — S 5 T AR, .
Aspinwall 25 5% FH L BE CBN D48 155 I 45 3 v R
A4 A% TRIBEBE N 750 nm A0 T 3 1 ; Balan
SEOUE g T X b Ik 55 2 B0k
Inconel 751 iR A4 W, 38015 T 2B 5Ot
T F B8 11 2 1T ; Guo 257 40 #r TN T2 HR I AL

TEERE N Fzot(1986 - ) 55 WAL R 2B R EE LT A, TUEAR (1958 ) 58 I AR RILRZA IR, L 5

Uil

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.


http://www.acropdf.com

% 2 2

PR 0T 25 ) 2o R 10 B ) R AR A A T B
FEAE o R S R o TR & 0 U B TR G B #E
AT IR A ATV IR B () (RIS oA 1 B el 5
JBICARBIE R, BB WS T 2 Hoxt
FEH] I RS2, EE T T ESH] GHA169 11 3 18 HL
B B2 2960 03K, IFXT 45 BE I S 80k AT T 3E. (B
B H TR R A SCHRR R R = R 4 i 1
FRUBE BE I A0 i A i GE . B ERS A e 2E
I B 1 R S R v B K, 5 T i b
RSB FERERL. 53O0, ORI =R A & B B
R A B ) A AN R MR B I T 2SR e
B4 /1N, 52 30 RSOV 58RI , R AL 5t
S 1) FEE A TG Y R 1) B G A

AR SCE XL R A A O ROk
{4 1 FH 3, o BB L TR A 4 K445 IR
B EEHI AT TR ADESY. 1 5 8 i 1E A8 A T 1
AL BB E T 2R RIG WA T
5 S 1) 2 50T 2 ) 2R 1L JB 6 114 52 1)

1 K445 B BRI 5256

1.1 SLI&H

SRR URUER L B R G 4 K445, SR L
PR IX =1 BOREESEEHIHLIR , AL IR 3 il e i 7
60 000 r/min , x/y/ z il TAEF7F2E 490 mm/490 mm/
120 mm, B B HE45 3 9 m/min. 5085 B, JIA &
# 3 mm 3L B2 0.9 mm )2 HLEE 500% Bk
VA 1) 5 T REL S T 7 — 4 8 T S 0
1.2 LBAE

SIS OO U A B A S Y
Wl BB HITREE R R — AN R R KT
ATIEZS g, A B £, (um/s) HL 20 (A,),
40(A,),100(A,) ,200(A,) F1300(As) ;B HI R
a,(pm) B3 (B,),6(B,),9(B;),12(B,) Al
15(By) ; F 4% n, ( x 10° r/min) L 18 (C, ),
28(C,) ,38(C,) ,48(C,) F158(Cy). LTI Ty
eSSV N

2 SLEREER Ko

K445 B35 R A 4 008 1 45 1E 281000 7 &
X} I 0 T RELRS BE(EL R, 4ngR 1 Fis.
2.1 RREBHIZSHHMWK

FUURUEE B F1 0 T 3 ThIRERE B 1A 22 43 A 40
R2PR. XM, FoRFE—HERER—SEOKFE T
PN T2 HDRDRE B (L M N, FRon BRI R AR [ —

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.

JlZ=REF. HIRAA K4S BN A8 R & LB 219

®1 RMREBHEXRRER

Table 1 Orthogonal test table of micro-grinding

e i s 00

1 C, B, A, 881
2 C, B, A, 895
3 C, B, A, 945
4 C, B, A, 654
5 C, B, A, 751
6 c, B, A, 797
7 C, B, A, 656
8 C, B, A, 661
9 C, B, A, 672
10 C, B, A, 696
11 C, B, A, 702
12 C, B, A, 496
13 C, B, A, 732
14 C, B, A, 918
15 C, B, A, 788
16 C, B, A, 538
17 C, B, A, 725
18 C, B, A, 567
19 C, B, A, 792
20 C, B, A, 613
21 C, B, A, 614
2 C, B, A, 679
23 C, B, A, 742
24 C, B, A, 476
25 C, B, A, 671
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Table 2 Range analysis of the test results

S W) 2 THIRELRS B/ nm
Sy
A B C
M, 3020 3532 4126
M, 3392 3451 3482
M, 4014 3 647 3636
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Fig. 1 Influence of feeding speed on surface
roughness
(a)—HIAE R (AR T 42
(b)—f, =2 pm/s;(¢)—f, =300 pm/s.
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Fig. 2 Influence of spindle speed on surface roughness
(a) —HUBEEEE SR 2 ;
(b)—n, =18 x 10° r/min; (c)—n, =58 x 10° r/min.
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Fig. 3 Influence of overhanging length of micro-grinding
tool on surface roughness
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Fig. 4 Influence of grinding depth on surface
roughness

(a)—HLBEBE P MZE 5 (b)—a, =3
(c)—a, =6 pm; (d)—a, =12 pm; (e)—a, =15 pm.
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