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A Study on Die of Bearing Rubber Seal by Formed Tool
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ABSTRACT

The formed tool is used to machine the geometrical shape of bearing rubber seal efficiently. The bearing
rubber seal has complex geometry for the complicated geometrical shape to prevent leakage of lubricant oil and
influx of the dust effectively. Because it is difficult to machine the unique shape exactly by the conventional tool,
the formed tool is used in machining a rubber seal die. In this paper, It is performed to investigate machining
characteristic of the formed tool; cutting edge wear, cutting force, and surface quality. Also, an efficient precision

machining condition is proposed, and the inspection results of rubber seal with CAI are discussed.
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Table 1 Specifications of experimental apparatus

Vertical Type
Spindle (max): 8000rpm

Kistler 9257A

Machining Center

Tool dynamometer | Range : +5kN
Resolution : 0.01N
- Kistler 5001
Charge amplifier Resolution : 12bit

Table 2 Mechanical properties of NAK80

Tensile strength Hardness Elongation
(kg¢/mr) (HRC) (%)
1329 40 8.9
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Fig. 3 Cutting direction

Formed toot

F2YFTTE A9t AT 22 Y= A
Qo] A4S Harde A A, Hab
9l Aol wim7} W we ) 271A] o
e e FYF T dsld 4 MF 24
gtol A 20,923mme] 4 FHEANE JtEE
B3 T TFEUAMEEx30)S T3 FEF nm
AVl 7} Fig. 4o BojATH

FYITE AR MExRTLS BEAEVL
Helix 7ZAZe°|v, 2WEL 300RPM, °lH$E&ET
3mm/min©lt}. 2714 $¥FFY nEE ARF7GE
olFE A AR B3 AsA 2AEy
Fig. 49} #o] vl®7 Agdct 73] o JPd
FE AfZe] 11°Y FYFT7 AF/F 6
FYFTRY vlRrt AZsA Agse] FP &L
ggo] AA AEF ot



- Fite

Gy A e A A218 A 2%

(a) Formed tool of 6°clearance angle

(b) Formed tool of 11°clearance angle

Fig. 4 Wears of formed tool

TT FYAE o83 Azt FYPF T o
o] WA x,y,z Wkl Wiz dAEE A3
1, FZbef wel darge) 3718 v wEgich

x% y¥Fe] dage FYe Adez F}
o} A7t 45 ZYE FYsHA dedet Fig 5
T AF%4n stFdoldd we (HFE FA"EE U
ehdit}. Fig. 59 (a)(0t "tE7} A7 Mo x
W datgo):, 74F0) 20,923mm AP F &
b)(d)E 7HE ZHol9 F7tel what upR 7t 2 E o]
datgo] 7188 RoEr) vl2d 2713 FTE
v wtA of2 11°7F H2abgo] 2 FY3td o
2+ 608 AKH gl FE5E €5 Utk

27HA FEE T da] LT " 2N
7hgel FFYH™, o g AdE 7 E A5
11°9) FHFFoA vlm7r o 9wy dyd
z7] A4¥e 457 609 A$7F 977 1109
AR} 0.67kgf AT, 7+ AL 20,923mm
o FAyHWU w2 A/ 11°9 FHF L
AF2zt cRt IA e oA 7HEol A
o ugt Jfze] F FHFFY viEIF WE
o Po] AYEy] Yl Aoz BAEY /7
6°¢l AH wiEZR Q% Hg dag S
0.24kgfol i, 9IFZ 11°20 A9 1.78kgfoltt. weh

23

71

Ae

A, AZAYA A S whe) e AAY 37}
Fol A A7 2% A7k o Fse, v
20) FFe & 4 9

P
=2 T

o

Clearance Angle (6>
A

Cutting Foree in X (kg)

(a) Before wear(clearance angle 6°, avg:6.78kgf)

Clearance Anglo (6)
B

Cutting Forecin X (kg

25
Time (vec)

(b) After wear(clearance angle 6°, avg:7.02kgf)

Clearance Angle (11)
20 A

Catting Force in X (gf)

o

28 1)

10 15

(¢) Before wear(clearance anglel1°, avg:6.11kgf)

Clearance Angle (11)
B

Cutting Force in X (kg)

25 EX)

(d) After wear(clearance angle 11°, avg:7.96kgf)
Fig. 5 Cutting force of formed tool
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Fig. 8 Shape of rubber seal die
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Fig. 9 Measuring position of surface roughness

Fig. 10 Measurement principle

Table 3 Roughness of cavities (unit:/m)

Cavity a b c d avg
1 026 | 024 | 025 | 0.20 |0.237
023 | 026 | 027 | 024 | 0.25
024 | 028 | 027 | 021 [ 025
028 | 027 | 025 | 024 | 0.26
022 | 022 | 025 | 028 }0.243
029 | 025 | 024 | 0.27 {0.263
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(a) Rubber seal
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Fig. 11 Scan data of rubber seal
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Fig. 12 Dimension inspection of rubber seal
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