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On the Relation between the Shape of a Wire Drawing Die and Its Abrasion
Hideo N1sSIMOTO and Kenji HyODO

Synopsis:

From the viewpoint that the shape of a wire drawing die has some influence on its abrasion, a research was
made to examine the relation between drawing force and the die shape by using two kinds of tungsten car—
bide dies whose shapes are different and a diamond die. The factors that cause the difference in abrasion of
the dies were investigated. The results obtained are as follows:

1) The mean value and the fluctuation of drawing force in the case of tungsten carbide die increase
with increasing the length of bearing portion, and the abrasion of the die with longer bearing portion is
much larger than that of shorter bearing. The abrasion of the die is represented by the increase in
diameter of drawn wire.

2) The ratio of length of bearing portion to diameter of the tungsten carbide die is an index of mag-
nitude of the drawing force, but this value can not be applied to the comparison of the drawing force for
tungsten carbide die and that for the diamond die. It is considered that this is due to different surface
conditions of both dies.

(Received Oct. 6, 1972)
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Table 1. Chemical composition of the wire (%) .

C Mn Si P S Cu Ni Cr
0-7110-45| 0:23 (0-016)|0-012| 0-02 | 0:02 | 0-02
Table 2. Physical properties of the wire.
Diameter Tensile Composition Amount of
of wire strength of brass platin

g plating p g€
(mm) (kg/mm?) (%Cu) (g/kg wire)
0-901 124 72-0 637
0-760 119 71'0 6°86

MEc XD ERTIRERZ 0090l mm X 0°760 mm
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1. Die shape of A-type die.

Fig. 2. Die shape of B-type die.
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Fig. 3. Die shape of diamond die.

Table 3. Diameters of three series dies (mm).

Experiment b Experiment by
Die No ten[;ion tcsting drawing machine
machine I I
1 0-830 0-688 0-805
2 0-760 0622 1 0-740
3 0-700 0°564 0680
4 0-640 0511 0-620
5 0-585 0-460 0-575
6 0-538 0-424 0-525
7 0-494 0-387 0-480
8 0-457 0-354 0-440
9 0-415 0-325 0-405
10 0-383 0-298 0-370
11 0350 0-275 0-340
12 0-320 0-253 0-312
13 0-295 0-233 0-286
14 0-270 0-215 0-262
15 0-248 0-198 0-240
16 0-226 0-184 0-221
17 0-208 0-171 0202
18 0-191 0-159 0-186
19 0-178 0-148 0-173
2-3 HBA

f: EEAIVX Table 4 RT3 EHEHOLOZFHEH L.
T ohboiEiBAl% Table 4 wift>Timsal 1, 2,
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Table 4.

Components and content of lubricants (25) .

Lubricant

1

2 3

Maker Kyoeisha yushi Co.

Fuso Kaken Co. Adeka fine chemical Co.

Trade mark Metalshin MP-5

Lubsol ASP-2 Swift Lube # 370

Animal and vegetable o1l 20

55 50

Surface active agent

Anion and non-ionic type

Non-ionic type Non-ionic type
5 30

10
Extreme pressure additive 0 unknown Chlorine ty]%e
. Silica compound unknown
Inorganic substance 40 20 0
Water 30 20 10
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Fig. 4. Relation between drawing force and
diameter of die.
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Table 5. Drawing force for No 17 die of
A- and B-type dies (kg).

A-type die B-type die
3-9 53
3-8 54
4-1 6-1
4-4 56
39 5-8
4-2 5-3
4-0 6-1
3-8 52
4-1 5.8
4-0 54
Mean value 4-0 56
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Fig. 5. Fluctuation of drawing force during
drawing,
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Fig. 6. Drawing force for No 18 die of
A- and:’B-type dies.
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Dy : Diameter of wire before drawing.
D : Diameter of wire after drawing.

Fig. 7. Change in diameter of wire.
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Table 6. Die shape and drawing force of A- and B-type dies.
Type of Diameter of Drawing force Record of . Length of bearing
di die ine f Die shape - :
1 ( mm) (kg) drawing force Diameter of die
B 0-202 4-8 Fig. 8 (1) Photo. 1 1-2
B 0-202 4-2 Fig. 8 (2) Photo. 2 1-0
B 0-186 5-8 Fig. 8 (3) Photo. 3 1-5
A 0-158 21 Fig. 8 (4) Photo. 4 0-5
A 0-158 2-2 Fig. 8 (5) Photo. 5 0-2
70 40
(3)
[~ (1) SN A Z
50 My Al_n L, V4 ML\' A ®
s T A e
= 40 MMW\ Lo ] o
? (2) £
3 e o
o 30 e
£ (s) o
& 20 PEESE=EETS 0 25 50 75 100 125 150 175
(4 (1) B-type die of diometer 0202 mm Drawing length {cm)
(2) B-type die of diameter 0202 mm
I'0 (3) B-type die of diometer O'186 mm —] .
(4) A-type die of diameter 0’158 mm Fig. 9. Drawing force of diamond die of
{5) A-type die of diometer 0158 mm .
0 L L diameter 0-186 mm.

1 1 1.
] 25 50 7S 100 120 150 175 200
Drawing length (em)

Fig. 8. Drawing force of A- and B-type dies.
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Die shape of B-type die of
diameter 0-202 mm.
(B-method) % 100(4/5)
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b XY BRE A 2D X 5 BRI DLERD I

Photo. 2. Die shape of B-type die of
diameter 0202 mm.
(B-method) % 100(4/5)
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Photo. 3. Die shape of B-type die
diameter 0°186 mm.
{B-method) x 100(4/5)

Photo. 5. Die shape of A-type die of
diameter 0°158 mm.

(A-method) % 100 (4/5)

V. DER LAY EL REA X (FLE 0°186 mm) DT
KB X iK% Fig. 9 X ® Photo. 6 1T, F7/zA
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WFRT DEORBESLAR S 4 2L BAISL 4 2 LTl
BHRIIORESIBICLDEBITELWIEEDH S L
Bhrdb. ERFAVYELY FAL ALV TRERT Y &

Photo. 4. Die shape of A-type die of
diameter 0°158 mm.

(A-method) x 100(4/5)

Photo. 6. Die shape of diamond die of
diameter 0°186 mm.

(B-method) x 105(4/5)

Table 7. Drawing force for A-type. B-type and

diamond dies of a diameter 0°202 mm.

Type of die Drawing force (kg)
A-type 4-8 4-3
B-type 57 51

Diamond die 3-2 3-8
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Table 8. Characteristic of drawing machine,

Reduction of speed \
Type of Drawing
drawing of the cone (%) speed
machine No 1~18 No 19 (m/min)
12-5 0 400
I 14-5 6-0 700

Table 9. Grouping of dies series I for
drawing machine.

Group Die No
| 1 ~ 5
I 6 ~ 10
I 11 ~ 15
v 16 ~ 19
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Dy : Diameter of wire before drawing.
D : Diameter of wire after drawing.
Fig. 10-1. Change in diameter of wire
with No 18 die.
I I I ] ] |
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6 —— A—type dies (Group I and TV )
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Dy : Diameter of wire before drawing.
D : Diameter of wire after drawing.

Fig. 10-2. Change in diameter of wire
with No 19 die.
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Table 10. Results of drawing (kg).
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FA42ATEWVTAR S 4 205 ik OB AEE BA & 4
ZDF/MEL D B/IEL, FHRNEHASLICAR S 4 2
DEB/PNZ . LI D TEEETR Lz Fig. 4 D3|
IKNBKESDFA AT WTAB LA 2D EH/NE L
moTw%b. Lo L Fig. 4 X Fig. 5 %4 %5 & No
12 Do F4 2B TR ABES 1 2 BAIZS L 2 L
DEBILEBONUTWER, ILEOKE VWF 14 X TIXA
WEARLBRSA 2L DEIBED/NSNEA ZD X
S BHE W RbhTwisy. ERO 5HEEBC I WT
VX, 5lkEIfED S 5~10cm DOEIBHk1B X bhdO TR
RETHDOT, LPDIILEOKEVDLDIFEZDFREE
DEFERENEVWIHERDHS. Fig. 43XV Fig. 5
DAREA 2L BRIEA R BT HEDIELDEVILE
DEZMEATERVWEEZSL. ZhbDZ LA LILED
KNP H LT A ZTENDH D ERTRINS.
DECINLDEA ZADFHRIIDE N ETEKROE» 5
EXTHIS. 4 205ikI1E kD MR E L 1
IBEhTW5d, Zhblluvwihnd 7 e —FEH5TO
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B-type die | A-type dic Vit GELERT OHFR® 5 HFH LTS3 AN ORI
Lubricant 1 ﬁ g % LR THEr L, 7o —FEOIKRDT HRINC %
THRERDEV L EFEXD. LB O2TARKIV
Lubricant 2 g ? BRI &4 ZADBETIDEIINT ) 2 FETOFIEI D%
CHEDLEFEZTIV. ABSRY KX 2L OGS TD
Lubricant 3 29 28 Bl#k7 Fe & Fp=rdlyF
TEbLIND. KL
Table 11. Result of analysis of variance.
Degree of Ratio of Value of F-table
Sum og square freedom Mean\;quare mean square
¢ F, F (0-05) F (0-01)
Die shape 520 1 520 9-44%* 5-32 11-3
Lubricant 1320 2 660 11-98** 4-46 8-65
Error 441 8 55-1
Total 2281 11
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