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Abstract

The AlesCr3iN and Algi1Cr3oN hard coatings were deposited onto M35 hobs by using cathode arc
method. The morphology and failure mechanism of these coated hobs were investigated after field
cutting machining gears. The roughness, surface and wear morphology of the coated hobs were
analyzed by surface roughness measuring instrument, scanning electron microscope (SEM), elec-
tron spectroscopy (EDX), 3D optical microscope and X ray diffraction analyzer. The failure me-
chanism of hobs was discussed. The results showed that the failure of the coated hobs was due to
the deformation of cutting edges caused by adhesive wear and the coating spalling. After cutting, a
discoloration bond appeared around the knife edge of the rake faces, which was induced by the
heat affected zone during cutting, and absorption of oxidation products. The discoloration band
width R; is proportionally to the heat affected cutting zone. Furthermore, statistical analysis
showed that the R; of the used hobs was positively related with wear width Vy; and coating spal-
ling width Vy; of the flank faces, and notch defect density N on the knife edges.
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Hauzerflexicoat 850 (Hauzer co. Ltd., Netherland) £ B T NG &IR)Z. R IIFE 0.2 Pa IETHE N4
i 2 /NI ACTE VRS, fE 3 Pa AR FUIRIRE, RSN Nyo Hil%[1) AICIN IR 2 H )2 4068
GEUETH ALCr = 7:3), A HiFE 1 Plansea AR R4t 1CHIRIZR TN A-1 7 T].

Table 1. Composition of high speed steel hobs

= 1. SIEWRTINR S

Fe w Co Cr Mo Si Ni Mn Cu

wt.% 65.53 11.92 7.62 5.21 2.06 1.34 0.26 0.29 0.11

2.2. RERTISYIEIMI
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Table 2. Parameters of cutting gears

= 2. YIRIAREHSH

DI (Vo) (vimin) AR E) (mm/rew.)
7] 170 9.2
BT 230 4

23. BERERRE ST

K H Mitutoyo SJ-410 A2 fiH e I A SR ) 3 2 AR IRLRE FZ » >R Quanta 200 F54 H 712
WEL(SEM)MLER TR ZZR I . WERIZERE . X7 70 47. KJH ZEISS Smartzoom 5 3D it 2 i i
R TTT) D EEAR TS . R X Pert PRO X SHEATHMX T iR EVIHIAH LA, SR AT A, 45
SN 1, P 0.02%
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3.1. AENRE R it

KT N RR TR R AR AT DI SEM B . PURhER IR R IEAR TR, JEREEI S, RIRRE A0
BB R EN LAMOK B e SR AR, X R B AR 1) - U J2 I SR A AR AE 2] A-1 IR T] ik
JRAR IR 0 A FE L B-2 TR, XA T AR LES . A-1IRJIRZEERZ) 3 um,
B-2 IR JIIRIZ B EFEL) 1.6 pme HIFHER Z I B Q02 3 Fizs, BT A-1 3824 AlgeCrauN, B-2 i Z 4 Algi CrsoN.

Table 3. Composition of A-1 and B-2 coatings (at.%)
3. A-1RER B-2 iR BRI 5 (at.%)

Al Cr N
B-2 27.43 16.54 56.03
A-1 30.81 16.07 53.12

A-1 352 B-2 2K XRD f7 5t SR AL, B8 fee-CrN BUH O A7 57 BAH 45K, ¥4 hep-AIN
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Figure 2. Topography of hob rake face: (a) A-1 coated hob; (b) B-2 coated hob
2. RTIATIERS: (a) A-1 REBRT]; (b) B2 ARRRT]
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Figure 3. Element distribution of the blade face (a) and O Elements (b) of A-1 Hob
B 3. A-1 SRTIBITIE (2) K O TRAITTES (b))

Table 4. Composition in Figure 3(b) of regions A and B (wt.)
F 4. E 3(b) Ay B XA S (Wt.%)

N (0] Al Si Cr Fe Mn Ca
A 6.04 20.73 24.46 8.84 3245 2.34 5.20 0.31
B 17.70 421 32.88 0.95 42.65 1.61
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VLR TR 52 31 7 7™ S A B A T S BT N AR AL

cracking

Wear width Vbl

Spalling width Vb2
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Figure 4. Morphology near the tooth top of the hob after cutting: (a) A-1 hob; (b) B-2 hob
B 4. YIBIRRTITIEETRMHERSR: (a) A-13RT]; (b) B-23RT]
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Figure 5. Schematic diagram of hob and tooth number
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Figure 6. Statistical results of RT, Vb1, Vb2 and N of two hobs: (a)-(d), A-1 hob; (¢)-(h), B-2

hob
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