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A Study on the Automobile Clutch Disc Spline Hub with High
Toughness by Powder Metallurgy

M.D. Hur*, G.B. Jang*, S.S. Kang**

ABSTRACT

Powder metallurgy processes are able to form Net-Shape products and have been widely used in the pro-
duction of automobile parts to improve its productivity. However, because of pores in powder products, the
toughness of powder products are generally poor. Therefore, forged products are used in parts which suffer
severe fatigue loads. In this paper, the choice of powder materials and production processes such as mix-
ing, compaction, sintering, heat treatment to produce automobile spline hub are studied. Three type of
materials are selected and processed and its microstructure and properties are investigated by tensile test,
compression ring test, and impact test. Materials and processing methods are selected from the results.
Finally, experimental spline hubs are manufactured by selected processes from selected powders and
proved by torsional durability test.

Key Words Powder metallurgy (% ot2), Elemental Powder(712 ¥%), Diffusion prealloyed Powder (&4t
2 ), High toughness(11¢14), Sintering(42), Torsional durability test(3]2%& WFAIE)
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Table 1 Chemical compesition of powders

Powders Chemical Composition
A Fe // C: 08 // Cu: 2.8
B Fe//C:05//Cu:1.5//Mo:0.5//Ni:4.0
C Fe//C:05//Cu:2.0//Mo:1.5//Ni'4.0

Table 2 Conditions of Heat Treatments

Heat treatments Conditions
Plasma- Nitrodizing(510T X 4hr.) —
Nitrodizing Glowing(510C X 0.5hr.)
Carburizing Carburizing(850C X 2hr) —
-Tempering Tempering(200C_X 0.5hr.)
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Table 3. Result of Impact Tests.

Material A Material B Material C
P-N | C-T P-N | C-T P-N | C-T
3.8290 | 3.8379 | 3.6424 | 1.7754 | 1.9759 | 3.8987

[unit ; kgf - m}}

Table 4. Results of Compression Ring Tests.

Material A Material B Material C
No {P-NJC-T ] No |P-N|C-T| No [P-N}| C-T
1888 | 1763 | 2390 | 1500 | 1511 | 1699 | 2181 | 1756 | 2456

[unit ; MPa]
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Fig. 2 Results of Tensile Test

& 4 U5k Hebd Nirich33t HtolE 240 vl
sa 327 $EY] Q& B 240 94 Aol 71
$5a0 758 92 43 87 AN 13 K2 2

o2 gody},
A8 AL 2

100 .
A —
(e RN ot TR SRR ot [ RNT
o PY . g e . -®- -0
-
)
£
00
1
'g' No treatment
Bl *  Materisl A
T = Materinl B
204 4 material C
—rT Y T T T T
° 1 2 ] 4 s s 7 a ¢ 1w

Maasuring Point
(a)No treatment

100 /__“..__.‘———L\‘_’WJ
T B . g P-4 e
204
[0}
['4
0+
i Plasma-Nitrodizing
§  w- ~#— SMF 9060
i ~® SMF 4040
—&— DHP-1
20
- v ————r——— T
° A 2 3 4 L] . k4 [ L] il
Measuring Point
(b)Plasma-Nitrided
20 .
'/El I E""g- g -y
100+
g
% 00 Carburizing-Tempering
£ o= Material A
5 40 —8-— Material B
— &~ Material C
204
v T —r—7— T T T
° 1 2 3 4 L ] L] 7 a L] 10
Measuring Poimt
(c) Carburized and Tempered

Fig. 3 Hardness distributions after Heat Treatment
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Fig. 4 Microstructure of Material( X 400)

Fig. 5 Spline Hub
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Fig. 8 Hardness Distribution in Forged and Sintered Products
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Fig. 9 Comparison of the Microstructure of Forged and sin-

tered Products
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