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ABSTRACT

This research studies the effect of half die angle on the drawing stress during
wire drawing process, influence of wire drawing speed to decrease the cross section
area, new apparatus for wire drawing with lubricant under high pressure, the effects of
work pieces hardness has to the mechanical properties of wire drawing process, the
effects of smooth work pieces surface has to drawing with lubricant under high
pressure, stress and strain of the work pieces on metal wire during drawing process by

experiment. This experiment results will be used to the development of production fields.
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= Non metallic film

Fluid phase

- Boundary lubrication

- Lubricant trapping

- Hydrodynamic lubrication
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Workpiece material Lubricant
Steel Emulsions, oil in water with boundary Lubricants and
EP-additives
Stainless steel High viscosity oils with EP-additives
Copper alloys Mineral oil

Emulsions with mineral oil in water

Aluminum Mineral oil with boundary lubricants

Emulsions

3 2 v A s o
M3 3.2 MsTatugdanmisu : msndeduriianialy

Workpiece material Lubricant
Steel and stainless Oxides and cooling water
steel Glass

Graphite in cooling water

Copper alloys Oxides

Mineral oil for cooling

Aluminum Emulsions with mineral oil in water with boundary

lubricant
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Workpiece material Dry drawing lubricants
Steel Coating of Ca-Na stearate on lime borax
Soap phosphating
Stainless steel Coating of metal stearates on lime, borax or oxalate

possibly combined
MoS, or EP-additives
Metallic coating (Cu) with emulsions or graphite

Chlorinated wax
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Workpiece material Wet drawing lubricants
Steel Emulsions with soap, fatty oils, mineral oil and water
Stainless steel Vegetable oils, fat, mineral oils with EP-additives
Copper alloys Emulsions with soap, fatty acids, boundary lubricants

and EP-additives

Aluminum Mineral oils with boundary lubricants and EP-additives
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Ay 4 9 o £Y 2
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A 4 9o dd 2
A = mnanunminaanisuauyesada (mmd)

] 4
D, = vwaduriuguinaiganiovesada (mm)

D, wmtﬁmhuqut‘fﬂmqﬁm’fwmmﬂ (mm)

4.2 F5Naa0

4.2.1 FENARLINIANYINANTZNUVEIATAIAIY
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2. vwAdEUgUINa1IAIATIIeN 8.1
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Item o D, A D, A RE

(°) (mm) | (mm?) | (mm) | (mm°) | (%)

1 4,6,8,10 and 12° 5.00 19.63 5.20 21.24 7.54

4,6,8,10 and 12° 5.00 19.63 5.60 24.63 20.28

4,6,8,10 and 12° 5.00 19.63 6.00 28.27 30.56

Al WON

4,6,8,10 and 12° 9.00 63.62 11.50 103.87 | 38.70
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4.2.1.1 YUABUMINARDY
o : A o o ' 4
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1. manusalunisnaaesii 30, 60,90, 120 uaz 150 mm/min A& 1AL

y 9 v
2. vwadurUgLINMIININATEUNIAY 4 WNAAILATIIN 8.2
3. fmuadinadausedegageld = 50 kN
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a w Al @ 3 4 (4
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#l¥maaou
Item V (mm/min) D,(mm) | A (mm?) Dy(mm) | A (mm2) RE (%)
1 30,60,90,120,150 | 17.88 251.09 20.00 314.16 20.0
2 30,60,90,120,150 9.00 63.62 10.50 86.59 26.5
3 |30,60,90,120,150 | 9.00 63.62 11.50 103.87 38.7
4 30,60,90,120,150 | 15.00 176.72 20.00 314.16 43.8
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42.2.1 YUABUMINARDY
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Item P (bar) D,(mm) | A(mm® | D,(mm) | A(mm® | RE (%)
1| 1il¥0,30,60,100 | 5.00 19.62 5.20 21.24 7.54
2 | hil%,0,30,60,100 | 5.00 19.62 5.60 24.63 20.28
3 | 1il4,0,30,60,100 | 5.00 19.62 6.00 28.27 30.50
4 | 1il%,0,30,60,100 | 9.00 63.62 12.50 112.72 48.00
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ABSTRACT

This research studies the effect of half die angle and
lubricant pressure on drawn copper wire hardness by experiment.
The specimens and drawn specimens for this experiment were
@127 mm. and & 10.16 mm, respectively. Copper wire
reduction was 36 % and the half die angles were varied as 4, 6,
8, 10 and 12 degree and lubrication pressure were varied as 0,
30,60 and 100 bar. Drawn wire hardness at the surface through
the wire axis and the effect of mechanical properties of the drawn
wires has been investigated. This research resuits will be used to
the development of production fields.
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