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A Study of the Relation between the Change in Tension and the
Abrasion of the Drawing Die in High Speed Drawing Machine

Synopsis:

Hideo NismoTo and Kenji HvyODO

In a slip type drawing machine, it is difficult to control the drawing conditions which change in accordance

with the abrasion of drawing die.

In this study, by the use of a slip type drawing machine with two drawing

capstans driven individually by 3-phase varying speed induction motor, a research was made to examine a

characteristic of this drawing machine and the action of this motor during operations in the drawing machine.

In the next place, to analyze the phenomenon of the abrasion of drawing die, the relation between the abrasion
of drawing die and the tension of wire was measured during wire drawing. Further, the influence of change in

back tension during drawing on the abrasion of drawing die was examined by a drawing test using a tension

testing machine.

The results obtained were as follows:

1) The action of 3-phase varying speed induction motor keeps the wire free from slipping on the

drawing capstans, enabling high speed drawing.

2) So long as the die load is kept constant during drawing, the abrasion of drawing die is com-
paratively little, but it is apt to take place when the die load is changed.
(Received Oct. 19, 1971)
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Table 2. Die schedule.
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Patenting Brass plating Table 3. Composition of the lubricant (25).
Animal and | Surface active| Silica Water
vegetable oil | agent compound
34 dia.
O34 mm dia 20 10 ‘ 40 30
Fig. 1. Manufacturing process of the wire.
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M, : Continuously varying speed motor
Mz, M3 : VC-Motor 350W X 4 P

M, : VC-Motor 550W X 4 P

C, : Drawing cone

Fig. 2.

— 34 —

C3,C3 : Drawing capstan
D : Die holder

R : Guide roller

B : Bobbin (X=110mm,

Schematic representation of the drawing machine.

Y=120mm)
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Fig. 3. Torque-slip characteristic of VC-motor.
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: Voltage controller 5A
« ¢ Voltoge controller 10A
Ammeter, O'S class

Voltmeter , O'S class

L. Sp 13 1~10 oL BREICEZE LS £,
S; OBES® 20V [HET—FiEbiass S,
DEBEZZLIETHEL, ThZThoFE&D
o E 2 s L CHRIEE E &g E O BSfR
PP (EEEENE Gy oEESER REET
WEFT DL XVEH LA BREHEEE
X 05 BOBEFTCRIE L. (BAF S5, S,
Sy, Sy RIFHBHABRETTHhLTN V,, V,,
Vs, Vo TEPT.)

3.2.2 VC =— 42 DVEH

VC £~ #i3 Fig. 3 Wit X5 kR—&EE
TTHEEREE MV BEHBICELT B 554
BZHDOTW5HH, i, VCE-4BEDX
SWAEBIT 50 2/MbB D, v+ FTREZD[E
ERBSXCE-2OBRMEEBR & OBRKREAS
7o FEERITET V=130V, V,=149V, V,=
230V, V,=60V, f{hggEEE 1000 m/ min “C{&
MUEHA S 3min I+ Gy OEEH S Fig. 4
T AROER & & FRRCHEIE Lc. Bt
{BfRehif 2 37°Z8) L T 720 Tl ERtAR > &

— 35 —



1388 & &

¥ 58 4 (1972) #10%

10sec OB OBKME & R/NMEZFHAE D, TDOFEH
E% DL EDEie Liz. REE—2DARMEER
EDBFRE RO, STAEAWMTHDHH, Fig. SIKFRT X
SIEERY Cy WD D, e R CEEEZES X T
C, &Mz X4, EiErhic PoERS 100, 140, 200,
240, 300, 340g D 6 P L ERXLMBSLNAFES T
KRINLHOEN & ABDOEIR & OEEHE O E A FFRFC
BRI L Df. TOEEOARIYR C LTOERDHD
WMOTL—FN (S OFAL—P O EE) L>T ED
N5 ok EERO BECER be K EE GB—ET
K. K., DF-2 #, B93cfk 200~15000 FPM) #, % 7-
BIMOBIEICE O S HEOBMET2HA L. IHIER
FPRBREEFEOCEFFELVOT, V,=230+1V itk
X9 S, RHETL LT L.

S : Spring balance, W : Steel wire
P : Weight, C; : Capstan

Fig. 5. Apparatus of measurement for the braking
force put on the drawing capstan.
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Fig. 6-1. Drawing speed as a function of controlling voltage of VC-motor.
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Fig. 6-3. Drawing speed as a function of controlling voltage of VC-motor.
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Table 4. Results of experiment on revolutions per minute of the capstan and current in VC-motor.

Revolutions Revolutions Revolutions

per minute Current (A) per minute Current (A) per minute Current (A)
1 650 3-53~3:56 1 645 3:46~3"50 1670 3-50~3-55
1650 3-53~-356 1 645 3-48~3-50 1665 3-50~3-52
1650 3+53~3-56 1670 3:40~-3-43 1670 3-48~-3-50
1640 3:-58~3-60 1670 3:50~3'53 1675 3-50~3-55
1630 3-60 1 660 3:42~.3-48 1680 3-40~3-45
1620 3:63~3-65 1655 3-47~3-50 1685 3-43~3-48
1620 3:60~3-63 1 660 3-43~.3-47 1690 3-40~3:45
1605 3-65~3-67 1 660 3°43~3-47 1690 3:43~3:48
1 605 3:65~3-67 1 655 3:47~3-50 1695 3:43~350
1 580 3-70~3-71 1 665 3:54~-3-55 1695 3:45~-3-48
1550 3-75 1670 3:54~3-55 1690 3:38~3-45
1550 3-75 1675 3-49~.3-51 1690 3:40~3-43
1 560 3-73 1675 3:48~3-49 1635 3:55~-3-60
1 565 3-70~3-72 1675 3-43~3-45 1635 3-57~3-60
1 565 3-70~3-72 1675 3:42~3-43 1640 3-60~3-63
1 560 3-70 1685 3-43~3-44 1635 3-55~3-60
1 565 3-70~372 1675 3-50~3-51 1635 3-58~3-61
1570 3:68~3'70 1670 3-51~3-53 1635 3-53~3-58
1630 3:55~357 1 645 3-49~-3-52 1640 3-53~3-58
1 640 3-57~3-59 1 650 3-50~3°54 1650 3-55~3-58
1 640 3-57~3-59 1645 3-53~3-57 1650 3-50~3-53
1630 3-56~358 1645 3°50~3-52 1 650 3-52~3-55
1 590 3-75 1645 3-50~3-53 1620 3-58~3-70
1555 3-78~3-80 1635 3-56~3-59 1620 3-60~368
1545 3-78~3-80 1635 3-55~3-58 1625 3-58~.3'63
1550 3:77~3-78 1635 3-55~-3-58 1635 3-50~355
1535 3-85~-3-87 1630 3-58~-3-60 1635 3-50~-3'55
1630 3:52~3-55 1630 3-55~3-60 1630 3-56~3-60
1625 3:58~3-60 1660 3-50~3"55 1630 3-53~3-58

Table 5. Results of experiment on the load and current in VC-motor.

Load (g) Current (A) Load (g) Current (A) Load (g) Current (A)
750 3-52 2050 3-79 1 260 3-58
750 3-56 2 100 3-79 1 360 3-59
800 3-55 2 100 3-81 1 260 3-58
900 3-60 2100 3-80 1310 3-60
900 3:62 2050 3-78 1410 3-61
950 3-62 2100 3-82 1210 3-58

1 000 3-64 2 100 3-82 1210 357
950 3-59 1960 3-68 1160 3-53
950 3:56 2410 3-77 1810 3:62

1000 3-58 2 460 3-78 1 860 365

1050 3-57 2 460 378 960 3:50

1000 3-56 2 260 3:73 1 160 3:55
850 3-54 2 260 3-73 1210 3-55

1100 3-60 300 3-41 1310 3-57
700 3-52 400 3-40 1 360 3-60
850 3-55 400 3-40 1 360 3-61
950 3-58 600 3-45 1 460 3-62

1 600 3:73 700 3-46 1510 3-65

1 450 3-70 800 3-51 1 660 3-67

1700 376 450 3-44 1710 3-68

1 900 378 500 3-46 1710 3-68

1 900 3:78 500 3-47 1710 3-68

2050 3-79 500 3-46 1760 3-69

1 000 3-63 860 3-51 1760 3-68

1 000 3-67 1110 3-55

1 000 3-58 1 160 3-56
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Fig. 7. Relation between revolutions per minute of the capstan and current in VC-motor.
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Fig. 8. Relation between load and current in VC-motor.
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