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TUBE FORMING
DEEP DRAWING

AMPCO METAL EXCELLENCE IN ENGINEERED ALLOYS
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AMPCOQO® 18

Chemical Composition i Extruded

Tensile Strength: MPa (ksi) 620 (90) 655 (95)
Yield Strength: MPa (ksi) 252 (37) 338 (37)

Cu: Balance Hardness: HBW 179 187

Al:10.5 Elongation: % 14 14

Fe: 3.5 Charpy: J (Ibs*f) 14 (10.3) 14 (10.3)
Electrical Conductivity: % IACS 14 12
Permeability: 1.16 1.16
Average Speed: m/s (fps) 1.5(4.9) 15(4.9)
Average Load: MPa (ksi) 100 (14.5) 100 (14.5)

AMPCO® 18 -

AMPCO® 18.136 -
AMPCO® 18.22 -

AMPCO® 18.23 -

AMPCO® 18 standard sizes (mm):

6.4 x25.4 6.4x38.1 6.4 x 50.8 6.4 x 63.5 9.5x25.4 9.5x38.1 12.7x 25.4 12.7x38.1
12.7 x 50.8 12.7x76.2 12.7x152.4 15.9x25.4 15.9 x 38.1 15.9 x 50.8 15.9 x 101.6 19x25.4
15.9 x 101.6 19x25.4 19x38.1 19x50.8 25.4x25.4 25.4x38.1 25.4x50.8 25.4x76.2
25.4x 101.6 31.8x38.1 31.8x63.5 31.8x 101.6 31.8x152.4 31.8x203.2 31.8x31.8 31.8x50.8
38.1x76.2 38.1x 101.6 50.8 x 50.8 50.8 x 76.2 50.8 x 101.6 50.8 x 127 50.8 x 203.2 63.5 % 76.2
63.5 x 127 76.2x76.2 76.2 x 127 82.5x 101.6 101.6 x 101.6 101.6 x 304.8 101.6 x 381

AMPCO® 18 standard sizes (mm):

@12.7 @ 15.9 @ 20.6 @254 @ 28.6 @318 @349 @38.1
@44.4 @ 50.8 @57.1 @60.3 @ 63.5 @69.8 @76.2 @825
@ 88.9 @92 ©101.6 21143 ©120.6 @127 @ 139.7 @ 146
@ 165.1 @ 203.2 @ 228.6

AMPCO® 18 standard sizes (mm):

@50.8/19 ©50.8/25.4 @57.1/25.4 @57.1/38.1 ?63.5/25.4 2 63.5/38.1 @635/44.4 269.8/31.8
2 69.8/44.4 2 69.8/50.8 @76.2/25.4 @76.2/38.1 @76.2/44.4 @ 76.2/50.8 @82.5/38.1 @825/57.1
@2 825/63.5 ©88.9/44.4 ©88.9/50.8 ©88.9/57.1 @ 88.9/63.5 ©95.2/50.8 @ 95.2/69.8 ©101.6/38.1
©101.6/57.1 ©101.6/69.8 ©114.3/63.5 ©114.3/76.2 @ 127/63.5 @ 127/88.9 ©139.7/76.2 @ 152.4/76.2

AMPCO® 18

AMPCO® 18 welding wire:

Welding AMPCO-TRODE® 150 AWS Class ER CuAl-A3
Overlaying AMPCO-TRODE® 10 / AMPCO-CORE® 200 AWS Class ER CuAl-A2
Repairing AMPCO-TRODE® 150 AWS Class ER CuAl-A3
GTAW AMPCO-TRODE® 150
GMAW AMPCO-CORE®200, AMPCO-TRODE® 150
Covered electrodes AMPCO-TRODE® 160 AWS Class E CuAl-B




AMPCOQO® 21

emical Compo ical Properties Casted Extruded
Tensile Strength: MPa (ksi) 703 (102) 724 (105)
Yield Strength: MPa (ksi) 407 (59) 407 (59)

Cu: Balance Hardness: HBW 285 286

Al: 13.1 Elongation: % 1 1

Fe:4.4 Charpy: J (Ibs*f) 3(2) 2.7(2)
Electrical Conductivity: % IACS 10 10
Permeability: 1.12 1.12
Average Speed: m/s (fps) 0.7 (2.3) 0.7 (2.3)
Average Load: MPa (ksi) 115 (16.7) 115 (16.7)

AMPCO® 21

AMPCO® 21 standard sizes (mm):

@ 15.9 @222 @254 @318 ?38.1 D 44.4 @50.8 @57.1
@ 63.5 @ 76.2 @ 88.9 @ 101.6 @127 @ 139.7 @ 152.4 @ 203.2
@ 228.6

AMPCOP® 21 standard sizes (mm):

6.4x38.1 6.4 x50.8 9.5x38.1 9.5x50.8 12.7x25.4 12.7x38.1 12.7x50.8 12.7x76.2
12.7x152.4 159x25.4 159x38.1 15.9x50.8 15.9x101.6 19x25.4 19x38.1 19x50.8
25.4x25.4 25.4x38.1 25.4x50.8 25.4x76.2 25.4 x 101.6 31.8x38.1 31.8x63.5 31.8 x 101.6
31.8x152.4 31.8 x203.2 38.1x38.1 38.1x50.8 38.1x76.2 50.8 x 50.8 50.8 x 76.2 50.8 x 101.6
50.8 x 203.2 63.5x76.2 63.5x 127 76.2x76.2 101.6 x 101.6 101.6 x 304.8 101.6 x 381

AMPCO® 21 welding wire:

AMPCO® 21

Welding
Overlaying AMPCO-TRODE® 250 AWS Class RCUAI-C
Repairing AMPCO-TRODE® 250 AWS Class RCUAI-C
GTAW AMPCO-TRODE® 250 AWS Class RCUAI-C
GMAW AMPCO-CORE® 250
Covered electrodes




AMPCQO® 22

ical Composition Mechanical Properties Continous Casted
Tensile Strength: MPa (ksi) 586 (85) 620
. Yield Strength: MPa (ksi) 489 (71) 531
CL." Balance Hardness: HBW 331 338
Al:14.1 Elongation: % 0.5 0.5
Fe:4.7 Charpy: J (Ibs*f) 27(2) 2.7(2)
Electrical Conductivity: % IACS 10 10
Permeability: 1.12 1.12
Average Speed: m/s (fps) 0.6 (2) 0.6 (2)
Average Load: MPa (ksi) 120 (17.4) 120 (17.4)

AMPCO® 22

AMPCO® 22 standard sizes (mm):

9.5 @127 @ 15.9 @222 2318 ?38.1 @ 44.4 @ 50.8
@ 57.1 @ 63.5 2 76.2 @825 @ 88.9 @ 101.6 ?114.3 @ 152.4
@ 203.2

AMPCO® 22

AMPCO® 22 welding wire:

Welding
Overlaying AMPCO-TRODE® 250 AWS Class RCuAl-D
Repairing AMPCO-TRODE® 250 AWS Class RCuAIl-D
GTAW AMPCO-TRODE® 250 AWS Class RCuAl-D
GMAW AMPCO-CORE®250
Covered electrodes




Chemical Composition

AMPCQO® 25

2 Y

Mechanical Properties

Continous Casted

Cu: Balance
Al: Not published
Fe: Not published

Compressive Strength: MPa (ksi) 1551
Compressive Strength 0.1%: MPa (ksi) 689
Hardness: HBW 364
Elongation: % 0
Electrical Conductivity: % IACS 8
Permeability: 1.008
Average Speed: m/s (fps) 0.5 (1.6)
Average Load: MPa (ksi) 125 (18.1)

1579
706

375

0

8

1.008

0.5 (1.6)
126 (18.1)

AMPCO® 25

AMPCO® 25 standard sizes (mm):

6.4 x50.8 25.4x50.8 25.4x76.2 31.8x203.2 38.1x101.6 50.8 x 101.6 50.8 x 127 50.8 x 203.2
82.5x101.6 101.6 x 381
AMPCO® 25 standard sizes (mm):
@254 2318 @ 38.1 2 50.8 @ 63.5 3762 @ 88.9 @ 101.6
2 114.3 @127 @ 139.7 @ 152.4 @ 165.1 ?177.8 @ 190.5 @ 203.2

AMPCOQO® 25

AMPCO® 25 welding wire:

Welding
Overlaying AMPCO-TRODE® 300 / AMPCO-CORE® 300 AWS Class RCUAI-E / -
Repairing AMPCO-TRODE® 300 / AMPCO-CORE® 300 AWS Class RCUAI-E / -
GTAW AMPCO-TRODE® 300 AWS Class RCuAI-E
GMAW AMPCO-CORE®300
Covered electrodes




AMPCO® M4

Chemical Composition ical Properties Centrifugal Casted

Tensile Strength: MPa (ksi) 930 (135) 965
) Yield Strength: MPa (ksi) 724 (105) 724

CL_J' Balance Hardness: HBW 293 286

Al: 10.5 Elongation: % 6 8

Fe: 4.8 Charpy: J (lbs*) 6.8 (5) 7(5)
Electrical Conductivity: % IACS 8.2 8.2
Permeability: 1.15 1.15
Average Speed: m/s (fps) 1(3.3) 1(3.3)
Average Load: MPa (ksi) 330 (47.9) 330 (47.9)

AMPCO® M4

AMPCO® M4 standard sizes (mm):

@19 @254 @318 ?38.1 @44.4 @50.8 @ 60 @ 63.5

@ 69.8 @2 76.2 @825 @ 95.2 2 101.6 @127 @ 152.4

AMPCO® M4 standard sizes (mm):

Thickness from 10 mm to 150 mm.

AMPCO® M4 welding wire:

Welding AMPCO-TRODE® 46 AWS Class ER CuNiAl
Overlaying AMPCO-TRODE® 46 AWS Class ER CuNiAl
Repairing AMPCO-TRODE® 46 AWS Class ER CuNiAl
GTAW AMPCO-TRODE® 46 AWS Class ER CuNiAl
GMAW AMPCO-TRODE® 46 AWS Class ER CuNiAl
Covered electrodes AMPCO-TRODE® 46 AWS Class E CuNiAl




Tube Bending




This type of end formed tooling supports material
forming from both sides to deliver tighter roundness
tolerances for joining or welding.

Advantages: provides high quality surface finish,
form non-symmetrical and symmetrical shapes,
easy to regrind.

Bend ratio

1D 1.25D 1.5D 1.75D 2D 2.25D 2.5D 2.75D 3D 3.5D 4D

Wall Factor

10
15 1w 1w 1w 1w 1 1 1 1
20 2W 2W 1w 1w 1w 1 1 1 1 1 1
25 3W 3W 2W 2W 2W 2W 1w 1w 1w 1w 1w
30 3W 3W 3W 3W 2W 2W 2W 2W 2W 2W 2W
35 4W 4W 3W 3W 3W 3W 3w 3W 3w 3w 3w
40 4W 4W 3W 3W 3W 3W 3W 3w 3W 3W 3W
45 4W 4W 3W 3W 3W 3W 3W 3W 3W 3w 3W
50 4W 4W 3W 3W 3W 3W 3W 3w 3w 3w 3w
55 4W 4W 4W 3W 3W 3W 3W 3W 3W 3W 3W
60 4W 4W 3w 3W 3w 3W 3W 3W 3W 3W 3W
65 5W 5W 5W 5W 5W 3W 3W 3W 3W 3W 3W
70 5W 5W 5W 5W 5W 5W 5W 3W 3W 3W 3W
80 5W 5W 5W 5W 5W 5W 5W. 3W 3W 3W 3W
90 5W 5W 5W 5W 5W 5W. 5W. 5W 5W 5W 5W
100 5W 5W 5W 5W 5W 5W 5W. 5W 5W. 5W. 5W
125 6W 6W 6W 6W 6W 6W 5W. 5W 5W 5W 5W
150 6W 6W 6W 6W 6W 6W 5W. 5W 5W. 5W. 5W.
175 8W 8W 8W 8W 7W. 7W 7W 7W 6W 6W 6W
200 9w 9W 9W 9W 9w
225
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When producing stainless steel tubes
from strips, so called cold welds might
occur on the forming rolls. These cold
welds on the forming rolls are damaging
the surface of the steel tubes.
Additionally working on a semi-circular
forming roll in order to obtain a tube out
of a flat steel strip, the differences in
tangential speeds along the surface of
the tube induce sliding between forming
roll, calibration roll and the stainless steel
sheet. Because of the cold welding effect
and the difference in speed on the
forming rolls, these rolls must be chosen
out of a material with very good sliding
characteristics in order to obtain an
absolutely perfect surface on the
stainless steel tubes. AMPCO METAL
guaranteed a wide range of material
satisfying the highest requirements. For
example, the patented alloy AMPCQO® 25
offers multiple advantages especially for
welding rolls, forming (break down) and
calibration (sizing) rolls. The greater the
number of forming stations, the more
gradual is the absorption of plastic
deformation and the less the stress
generated in the material. This can be
important for meeting dimensional
tolerance requirements during
asssembly.
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Deep Drawing




General rules for AMPCO® tools:
Die radius: 5 to 7 x blank thickness (Ideally > 3 mm.)
Punch radius: 8 x blank thickness
Die height: 5 to 7 x die radius. (Minimum 30 mm)
Flatness and parallelism tolerance of the die: 0.02 mm.
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