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Experimental Study on Effect of TiN - Coating on a Cold Forging in
Surface Characteristics
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ABSTRACT

In this paper, the effect of TiN-coating on product quality such as dimensional accuracy and surface
roughness is experimentally investigated. A punch of SKDI11 material in cold forging an automotive bearing
shaft and its related process found in a cold forging company are selected as the test example. The effect of
TiN-coating is revealed in a quantitative manner. It is to be noted that TiN-coating is effective in controlling the

dimensional accuracy and surface roughness as well as in increasing tool life.
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Fig. 2 AIP-780 coating machine of arc type

Table 1 The process of PVD coating

- Removal of burr, fat, etc.

Pre-process | Ultrasonic cleaning

- Maintenance of a vacuum
Coating - Furnace heating (400C), ion plating
(420C), TiN coating (450C)

- Measurement of hardness, adsorption

Inspection capacity, coating thickness
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Fig. 3 Furnace temperature schedule
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Table

2 Chemical composition and hardness of
SKDI11 material

Hardness

QM)

Chemical composition

Si [Mnj P | S [Cr(Mo| V| HRC

1.510.410.60.03(0.03| 11 |0.8/0.2 58

o "
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Fig. 4 Experimental specimen of SKDI11
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A TiN coated punch and a forged material
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Table 3 Coating conditions

Coating machine AIP(Arc Ion Plating)-780
Coati T Time | Vacuum [Temp.

oating process arget (min)| (Torn) | ()
Ion plating Ti 10 | 4.0E-5 | 420
Coating TiN | 110 | 7.5E-3 | 420
Coating Specimen SKD11

Table 4 Cold forging conditions

Machine KOMATSU MKN-300
Process name Cold forging
Tool(SKD11) Uncoated and coated punch
Specimen SCM440
Phosphate thickness | 20 ym
Fluids No
Load 100 ton
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Fig. 7 Effect of TiN-coating on surface hardness

Fig. 8 Image of adsorption capacity of the SKD11
specimen (*x140)

Fig. 9 Measurement of TiN coating layer thickness
(x140)
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| (b) Outer

(a) Inner
Fig. 10 Thickness of phosphate layer (on uncoated
punch : x3,000)

(a) Inner (b) Outer
Fig. 11 Thickness of phosphate layer (on coated
punch : x3,000)

(a) Inner (b) Outer
Fig. 12 Thickness of phosphate layer (on coated

punch and MoS; treated : x3,000)

(a) Uncoated

(b) Coated
Fig. 13 Surface condition on uncoated and coated

punch treated
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