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A Study of Heading Process of Minimum Screw with Serration at Bearing Surface O

- Optimization of Preforming Punch Shape by Combining Basic Elements -

Yuji MURE, Hiroshi KONAKA, Toshihiro HIGASHI, Munenori MAMISHIN and Kazuo SUGIYAMA

The problem of the minimum screw which loosens by dynamic loading has been unsolved.

It is very effective to

attach serration to a bearing surface of a screw head in order to solve the dack of a screw. However, various problems

have occurred by complicated metal flow. Therefore, it is necessary to improve the preform and the die configuration in

conventional heading process.

In this paper, preforming punch shape was optimized by using FEM anaysis. We

concluded that the preforming punch shape which performed piercing and upsetting simultaneously was the optimal.
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auao o U
gbodboboooooboooooobdaodabaooo
bobdoooooooooooobogoaoaoand
00000000000000000®00000000
ubobobooooooooooobooooboobooona
boboooooooooooooooaoaoand
boboooooooooooooooaoaoand
000000000 0oOo®»P0000000o0oooooo
utboboobooooboobooooooobobooboobaoaon
00000000o0oU0oooUooooo™ooUooo
oboobooooooooooooooooobooobonba
ooood
gbobobooooooooooboboobooboo
0oooOooo™»000000000000000ooO
uboboooooooboooooooooobooboona
oboobooooooooooooooooobooobonba
oboobooooooooooooooooobooobonba
uboboooooooboooooooooobooboona
uboboooooooboooooooooobooboona
uboboooooooboooooooooobooboona
O0OOFEMODOOOODDODOOOODDODOODODODOOOORee?
000000o0oOooooo"™ooooooo
gbobobooooooooooboboobooboo
uboboooooobooooooooooboobooona
obooboooooooboooooooooobooboba
obooboooooooooooboooooobooobonba

Doooo
"(Hhoooooo

gbdoboooooooooooooooaoaoanod
gbdoboooooooooooooooaoaodanod
gogooobboooooooooooooobboodad
gboobooboobooooooooooobooboooboaona
gboboobooooooooooooobobooboaoona
gbdbooooooooooooooboaodaodand
gbodooooooooooobaobodaooboon

ub bOoooboboo

uod dgoao

o0ooO0000O00OFg.000D0D00O0DOOCO0ODO
goboooooooswHieAU DD OODOOODOOODOO
uboboobooooooooooooobobooobooona
oooooooooooobooobolecoooooooono
HeadingD OO OOOOOOOOOOOOOOOOOODO
gboobobooooooooooooobooooboong
gboobobooooooooooooooboooobooong
gboboooooboobooooboobooooboooo

Unit: [mm]

@117 () ¢2'59 ﬁé

Serration
— _ N

Two process 5

(Actual) © Preforming

Heading o
— N

N

2.75

\ 4

Blank Preform Product

Heading T

One process

Fig.O Heading process of screw with serattion



40 OoO0oO0D0ODOoOoOoo0OoOoO0gO0 No-.20(2006)

000 00000oOooooooooooooo gme = s es e e e s oo oo oo oo oo H

0000o0o0oooooooooooooooooon
O0000000O0OFg.000000000O0O0OOoOoOn
00000000 oo0ooooooooooooooon
0000000000000 ooooooooooooono
0000000000000 ooooooooooooono
00000000 oo0ooooooooooooooon
00000000 oo0ooooooooooooooon
00000000 oo0ooooooooooooooon Blank
O0OO0a° 0000000000000 OOOOODOOO
O000000000O0O0O0OOod40° 080 DODOOMmM
00000000 oo0ooooooooooooooon
O00000dO00oOooO1o0° 0140 DOODOOOOOO
OOFlatOO9° 0000000000

000000000000 ooooooooooooon
0000000000000 ooooooooooooono é
ooobO0o0o0o0oooboOoooooboOooOooooooo Fig.O Schematic illustration of die configuration

> Basic elements

J

0000000000000 DO0OD0ODOO0o0ODbOOooODOod and basic elements used as preforming punch
000000000 OooooooDooOoooooond
ooad Preforming punch Heading punch

Rigid body z Rigid body

gbobooooooooooboooooboOoooboooooo
oo0ooO0oO0o0ooOoOoooOocoooOoOoOooOoOooonoo
oo0ooO0oO0oo0ooOooooOooOoooOoOooooOoooonoo
oooooooboooooboooobooooobooooooo
oo0ooOoooooboooboooooon

00 0000
0000000000000000000000000
000000000D00000000000000000
000000000D000000000000000000
00000D0000D00000000000 D DEFORM-3D Preforming Heading
Ver6.00SFTCOO0DO00O0D0000D00DO0OODOO
000000000D00Fig.00000000Table 00O
000000000D00000000000000000
001/40000000000000000000000

Fig.O FEM model for plastic deformation analysis

Table O Analysis conditions

0000000000000FEMOOOOOO00000 raterial SHCHLGA
000D0000O0m0.12000000000000000
00000000000000000000000000 Blank dimension ® 1.12x 3.57mn
OO SWCHI6ADD 00000000 1.12x 3.57m0 0 0 0
00000000000000000000000000 Temperature 200
00000000000000000000000000
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OOoO0DOemm/s0 0 0000000000000000 __ -
0000000000000 0000000000000 Shear friction coefficient m=0.12
0000000.0065mm0000000000000000

Number of mesh 10414
000000000000000000
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Table O Evaluation value and weight 70
[}
valuation| O O 0 O O = 60
Itemf pax. Max. | EF. | o outer S 1
No. Load-1| Load2 | Strain|'® ocity Profile S S0
1|Actual 5 3 3 2 1 = 40"
=]
2|Type-A 4 5 4 5 5 ‘-§ 30
@ 20
3|Type-B 3 2 1 1 1 -
4|Type-C 2 3 5 3 1 5 10
0
5(0ne process| 1 1 2 4 5 Actual Type-A Type-B Type-C One process
Weight 3 4 2 1 5 Punch shape
Load-1:Preforming Load-2:Heading Fig.13 Result of optimization
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