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An Evaluation of Skiving Cutting Characteristics of TiCN PACVD
Coating Caribide Hob

Jong-Pil Cheon”

"Manufacturing Technique Team, Samyang Reduction Gear Corporation.
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Abstract SCM420 steel tempered after performing gear hove PACVD carbide coating on the surface after the
cutting surface hardness was high. Difficult-to-cut, without coating is classified as mild as large, including
materials like mild, high strength that improves tool life and productivity have limited availability. Drive to
improve it in the TiCN-coated carbide call for war to the finish coating on cutting a hob skiving good
workability, tool wear less, 2.5-fold increase in tool life results were obtained. Experiments using CNC Skiving
hobbing machine with wet cutting conditions, cutting speed and feed rate to apply a variety of the tool wear
and surface roughness data were obtained. Results from condition 2 (V = 200m/min F = 0.7mm/rev) cutting
speed feed mark the cutting surface microstructure and surface roughness Rmax 4.7 uym (Ra 1.19 um) of the data
was obtained.
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[Fig. 1] SEM photo showing PACVD Coating Surface
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[Table 1] Coating Properties

g 24 TiCN, AITiN, AICIN
10 AR (HV 0.05) 3000~3,300
7ol thgt mpEA(a4])  |0.30~04

o g 22(°0) 400~1,100

e A bright grey
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[Fig. 2] PACVD Coating Cutting hob and size (@
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(2) 300CNC M/C
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[Fig. 3] Skiving Hobbing Machine

(b) Workpiece spindle
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[Table 2] Skiving cutting speeds

7T 2 V(mm/min) F(mm/rev)
A8 ZA(a) TiCN 200 1.2
A Z7(b) TiCN 200 0.7
A ZAC) | 2ATH 150 1.0

[ 3] &7ty THMAl 7] A AN
[Table 3] Skiving hobbing technical specification of

machine

Maximum module mm 4
Maximum workpiece diameter

- automatic loading mm 140
- manual loading and hob ®50mm mm 195
Maximum hobbing length mm 300
Maximum workpiece length

- automatic loading mm 300
- manual loading mm 600
Maximum work spindle speed RPM 800
Cutter splindle speed standard RPM | 200/2,000
Distance between work tool splindle mm | 20-130
Work spindle diameter mm 60
Tailstock force kN 15
Maximum hob diameter mm 100
Maximum hob width mm 200
Maximum hob shift mm 160
Hob head swivel angle +/- 45 °
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(a) Cutting speed
V=200m/min

F=1.2mm/rev

(b) Cutting speed
V=200m/min
F=0.7mm/rev

(c) Cutting speed
V=150m/min

F=1.0mm/rev
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[Fig. 4] Cutting surface feed mark along Skiving cutting
condition
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[Fig. 5] Gear tester(KlingelnbergA} P65)
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[Table 4] Gear tester technical specification of machine

Module range 0.5-20
Max. outside diameter of gear mm 650
Continuously measueable gear width mm 800
Minimum/maximum helix or lead angle| - 0-90-°
Clamping distance between centers mm | 35-1,000
Recording chart magnification - 50-2000x
Recording chart length magnification - 0.5-20x
Permissible test gear weight kg 500
Dimensions of measuring center mm 1700%1650
with tailstock(LxW xH) %2385
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(b) Pitch and Runout data
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[Fig. 71 Skiving cutting after Profile and lead error
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[Fig. 8] Carbide hob cut evaluation around TiCN coating
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[Fig. 10] Hob cutting edge coating layer destructive and
cutting edge attrition actual (X200)
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