Properties of Materion Brush Performance Alloys Rod, Bar & Tube (English Units)

MATERION
7
Alloy (UNS . ) Modulus 0.2%AOffset Tensile  Elongation  Electrical Therm_all. 1 (.:ycle Therm_al Rockwell ) -
i) Temper Heat Treament Diameter Density of : Yield Strength in 2" Comalav Conductivity Fatigue Exparjs_lon [T — Chemical Composition
Elasticity ~ Strength at 100°C  Strength (R=-1) Coefficient
Ib/in®  Mpsi %IACS  Btufft hr °F ksi BorC Weight %
0.030 to 15.0 )
As Drawn 0.030 t0 0.375 [ 0.300 19 75 - 105 | 90 - 130 8 - 30 15 - 20 45 - 9.7 B88 - 103 Alloy 25
H TD04 Over 0.375 to 1.0 0.300 19 75 - 105 | 90 - 125 8 - 30 15 - 20 45 - 9.7 B88 - 102| 97.4-98% Cu, 1.8-2.0% Be,
25 (C17200) & Over 1.0t0 3.0 | 0.300 19 75 - 105 | 85 - 120 8 - 20 15 - 20 45 - 9.7 B88 - 101 0.2-0.6% Co+Ni
M25 (C17300) |AT e 3 hours @ 600- 0.030 to 3.0 0.302 19 145 - 175 [ 165 - 200 4 - 10 25 - 30 75 30 - 40 9.7 C36 - 42
625°F Over 3.0 to 14.0 | 0.302 19 130 - 175 | 165 - 200 3-10 25 - 30 75 30 - 40 9.7 C36 - 42 Alloy M25
2.3 hours @ 600- 0.030t0 0.375 | 0.302 19 160 - 200 | 185 - 225 2-9 25 - 30 75 55 - 65 9.7 C39 - 45 |96.8-97.6% Cu, 1.8-2.0% Be, 0.2
HT THO4 625°F Over 0.375t0 1.0 0.302 19 155 - 195 | 180 - 220 2-9 25 - 30 75 55 - 65 9.7 C38-44 0.6% Co+Ni, 0.2-0.6%Pb
Over1.0t03.0 | 0.302 19 145 - 190 | 175 - 215 4 -9 25 - 30 75 50 - 60 9.7 C37 - 44
1to7 0.302 19 110 min. 140 min. 12 min 30 - 35 90 30 - 60 9.7 -
S 25 (C17200) 2%/ - - 7t011 0.302 19 100 min. 135 min. 13 min 30 - 35 90 30 - 60 9.7 - 97'4'%8;”_)00;%15;3\%% =
§ Over 11 0.302 19 90 min. 120 min. 13 min. 30 - 35 90 30 - 60 9.7 - e
o A TBOO 0.030t015.0 | 0.300 19 20 - 35 60 - 85 20 - 60 15 - 20 45 - 9.7 B45 - 85
m As Drawn 0.030 t0 0.375 [ 0.300 19 75 - 105 | 90 - 130 8 - 30 15 - 20 45 - 9.7 B92 - 103
b H TD04 Over 0.375 to 1.0 0.300 19 75 - 105 | 90 - 125 8 - 30 15 - 20 45 - 9.7 B91 - 102
QL Over 1.0t0 3.0 | 0.300 19 75 - 105 | 85 - 120 8 - 20 15 - 20 45 - 9.7 B88 - 101
8‘ 165 (C17000) [, e 3 hours @ 600- 0.030 to 3.0 0.304 19 125 - 155 | 150 - 190 4 - 10 25 - 30 75 - 9.7 C32-39 97'6'9%"‘;/82; égjxus% =3
O 625°F Over 3.0 to 14.0 | 0.304 19 125 - 155 | 150 - 190 3-10 25 - 30 75 - 9.7 C32-39 e
2.3 hours @ 600- 0.030t0 0.375 | 0.304 19 145 - 185 | 170 - 210 2-5 25 - 30 75 - 9.7 C35-41
HT THO4 625°F Over 0.375t0 1.0| 0.304 19 145 - 185 | 170 - 210 2-5 25 - 30 75 - 9.7 C35-41
Over1.0t03.0 | 0.304 19 135 - 175 | 165 - 200 4 -9 22 - 30 75 - 9.7 C34 -39
A TBOO JPU— 0.030t010.0 | 0.319 20 10 - 30 35 - 55 20 - 35 20 - 30 60 - 9.8 B20 - 50 Alloy 3 - 97.2-98.4% Cu,
3(C17510) & [H TD04 0.030 to 3.0 0.319 20 50 - 75 65 - 80 10 - 15 20 - 30 60 - 9.8 B60 - 80 0.2-0.6% Be, 1.4-2.2% Ni
10 (C17500) |AT TFOO | 3hours @ 900°F| 0.030t010.0 | 0.319 20 80 - 100 | 100 - 130 | 10 - 25 45 - 60 145 35 - 45 9.8 B92-100| Alloy 10 - 96.6-97.2% Cu,
HT THO4 [ 2 hours @ 900°F | 0.030 to 3.0 0.319 20 95 - 125 | 110 - 140 5 - 25 13 - 14 145 - 9.8 B95 - 102 0.4-0.7% Be, 2.4-2.7% Co
TFOO/ 0.87 to 8.0/ ) 96.7-98% Cu, 0.8-1.3%Ni,
310 ATHT |110a - 025 0 G155 0.318 19.6 96 - 107 | 104 - 119 | 10 - 14 45 135 - 9.8 B98 min. 0.8-1.3%Co, 0.4-0.7% Bo
ToughMet® 2 ) ) . ) 84-86%Cu, 8.5-9.5%Ni, 5.5-
c (C96970) CcX - - 2t012 0.322 17 90 min. 105 min. 3 min. 13 - 14 30 25 - 35 9.0 C27 min. 6.5%5n
i ToughMet® 3 [CX90 - - 1.5 to 3.0 0.325 21 90 min. 105 min. 6 min. 7-8 22 - 9.1 C27 min. 76-78%Cu, 14.5-15.5%Ni,
5 (C96900) _|CX 105 - - 1.5 t0 3.0 0.325 21 105 min. 110 min. 4 min. 7-8 22 35 - 45 9.1 C30 min. 7.5-8.5% Sn
X AT90 i i 1.0 to 4.0 0.325 21 90 min. 110 min. 15 min. 7-8 22 - 9.1 C22 min.
> 4.0t09.0 0.325 21 90 min. 110 min. 12 min. 7-8 22 - 9.1 C22 min.
— AT110 i i 0.595 to 4.0 0.325 21 110 min. 125 min. 10 min. 7-8 22 40 - 60 9.1 C30 min.
o ToughMet® 3 4.t0 9.0 0.325 21 110 min. 125 min. 6 min. 7-8 22 40 - 60 9.1 C30 min. 76-78%Cu, 14.5-15.5%Ni,
a (C72900) TS 120U - - 0.5103.25 0.325 21 110 min. 125 min. 15 min. 7-8 22 - 9.1 C23 min. 7.5-8.5% Sn
8 - - 0.4100.75 0.325 21 150 min. 165 min. 7 min. <7 22 - 8.9 C36 min.
TS 160U - - 0.75t0 1.6 0.325 21 150 min. 165 min. 5 min. <8 22 - 8.9 C34 min.
- - 1.6 to 3.25 0.325 21 150 min. 160 min. 3 min. <7 22 - 8.9 C34 min.
MoldMAX® HH - - - All Sizes 0.302 19 145 170 5 25 - 30 75 45 9.7 C40 SIS I, TSR (25
0.2-0.6% Co+Ni
@ MoldMAX® LH - - - All Sizes 0.302 19 110 140 15 30 - 35 90 45 9.7 C30 97'4'%8;”_’0%’%1&5;\%% ES:
< - -
= | MoldMAX® XL - - - All Sizes 0.322 17 105 115 6 13 - 14 40 30 - 35 9.0 C30 84-86%Cu, 8.5-9.5%NI, 5.5-
S 6.5%Sn
§ MoldMAX® SC - - - All Sizes 0.319 20 90 105 15 50 - 55 145 40 9.8 C20 97'2'98"1?/4"_(2:.”2'&2,\]?‘6% B
) 91.25-89.25 Cu, 6.5-7.5 Ni,
MoldMAX® V - - - All Sizes 0.314 18.5 105 125 7 30 - 39 92 35 9.7 c28 15.2.0 Si. 0.75-1.25 Cr
C95510 i TQ50 - 0.25-4.0 0.272 16 62.5 min. 105 min. 9 min. 7 24 - 9.0 - 77.1-83.9%Cu, 9.7-10.9%aAl,
- (C95510) - 4.0-17.0 0.272 16 56 min. 95 min. 9 min. 7 24 - 9.0 - 4.4-5.5%Ni, 2.0-3.5%Fe,
232 C18000 AT | TFOO - 1.0t0 14 0.320 | 185 70 90 4 45 min. 120 - 9.7 B90 min. | 95.4-97.7%Cu, 1.8-3.0%Ni, 0.4-
5 <=E HT THO4 - 0.625 t0 1.0 0.320 18.5 75 95 14 45 min. 120 - 9.7 B92 min. 0.8%Si, 0.1-0.8%Cr
FormaMet® - . - 15710118 | 0251 | 16 - - - 6 20 - 9.0 c39 Prop"etaryB(r:;’r:rz‘zos't'O” Die
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A Properties of Materion Brush Performance Alloys Plate and Rolled Bar Materials (English Units)
MATERION
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A TB0O 0.50 t0 8.0 0.300 19 20-35 | 60-8 | 20-60 15 - 20 45 9.7 B45 - 85
0.188100.375 | 0.300 19 75 - 105 | 90 -130 | 8 - 20 15 - 20 45 9.7 B91-103
y D04 AsRolled  [Over 03750 1.0] 0.300 19 75 105 | 90 -125 | 8 -20 15 - 20 45 9.7 B90 - 102
Over 1.0t02.0 | 0.300 19 75 - 105 | 85 -120 | 8 - 20 15 - 20 45 9.7 B88 - 102
) Over2.0t03.0 | 0.300 19 75 105 | 85 -120 | 8 - 20 25 - 30 45 9.7 B88-102 | 97.4-98% Cu, 1.8-2.0% Be,
AT___|TFO0 | 3hours @ 625°F | 5010 8.0 0.302 19 140 - 175 | 165 - 200 | 3 - 10 25 - 30 75 9.7 C36-41 0.2-0.6% Co+Ni
0.188100.375 | 0.302 19 160 - 200 | 180 - 215 | 1 -5 25 - 30 75 9.7 C38-45
HT  [THo4 | 2hours @ 625°F |OVer0375t0 10| 0302 19 155 - 200 | 180 - 220 | 1 -5 25 - 30 75 9.7 C38-44
Over 1.0t02.0 | 0.302 19 150 - 200 | 175 -215 | 2 -5 25 - 30 75 9.7 C37-43
E Over 201030 | 0.302 19 130 - 180 | 165 - 200 | 2 -5 25 - 30 75 9.7 C36-42
= A TBOO 0.50 t0 8.0 0.300 19 20 -35 | 60 -85 | 2060 15 - 20 45 9.7 BA45 -85
> 0.188100.375 | 0.300 19 75 105 | 90 -130 | 8 - 20 15 - 20 45 9.7 B92-103
2 y D04 AsRolled  [Over 03750 1.0] 0.300 19 75 105 | 90 -125 | 8 - 20 15 - 20 45 9.7 B91-102
= Over 1.0t02.0 | 0.300 19 75 - 105 | 85 -120 | 8 - 20 15 - 20 45 9.7 B88 - 101
z Over2.0t03.0 | 0.300 19 75 - 105 | 85 -120 | 8 - 20 15 - 20 45 9.7 B8B8-101 | 97.6-98.2% Cu, 1.6-1.8% Be,
Q| 165 (C17000)
s AT____|TFO0 | 3hours @ 625°F | 0.50t0 8.0 0.304 19 130 - 155 | 150 - 190 | 3 - 10 25 - 30 75 9.7 C33-39 0.2-0.6% Co+Ni
o 0188100375 | 0.304 19 135 - 165 | 170 - 210 | 2 -5 25 - 30 75 9.7 C35-41
HT  [THo4 | 2hours @ 625°F |Over0375t010] 0304 19 135 165 | 170 -210 | 2 -5 25 - 30 75 9.7 C35-41
Over 1.0t02.0 | 0.304 19 135 - 165 | 165 -200 | 2 -5 25 - 30 75 9.7 C34-39
Over 20103.0 | 0.304 19 125 165 | 160 - 190 | 2 -5 25 - 30 75 9.7 C34-38
A TBOO e Rolled 1751050 0.319 20 25 -45 | 3555 | 20 35 20 - 30 60 9.8 B20-45 Alloy 3 - 97.2-98.4% Cu,
3(C17510) & [H TD04 01881030 | 0319 20 55-80 | 70-8 | 2-8 20 - 30 60 9.8 B78 88 0.2-0.6% Be, 1.4-2.2% Ni
10 (C17500) [AT ___|TFO0 | 3hours @ 900°F | 1.75t05.0 0.319 20 80 - 100 | 100 - 130 | 8 - 20 45 - 60 145 9.8 B92-100 | Alloy 10 - 96.6-97.2% Cu,
HT _ |THO4 [ 2hours @ 900°F | 0.188t1030 | 0319 20 100 - 120 | 110 - 140 | 5 -15 48 - 60 145 9.8 B95-102 | 0.4-0.7%Be, 2.4-2.7% Co
TFOO/ . . 96.7-98% Cu, 0.8-1.3%Ni,
310 (AT | - All Sizes 0.318 196 96 - 107 | 104 - 119 | 10 - 14 45 135 9.8 B8 min. 0.8:1.3%C0. 0.4-0.7% Bo
< | ToughMet® 2 " " h ) 84-86%Cu, 8.5-9.5%Ni, 5.5-
== - - 90 min. | 105 min. 3 min. - : '
5 F | (cosoro) | 2.0t012.0 0.322 17 i i i 13 - 14 30 9.0 c27 min. ool
g
o .
O B | Toughmete 3 ) ) 1omin | 125 min & min. ) : 76-78%Cu, 14.5-15.5%Ni,
Z | “ovas00)  |[ATHO 0.1510 4.5 0.325 21 7-8 22 9.1 C30 min. 58500 S
. 97.4-98% Cu, 1.8-2.0% Be,
MoldMAX® HH| - - - Al Sizes 0.302 19 145 170 5 25 - 30 75 9.7 c40 0.9.0.600 CoeNi
-989 - 0,
®©  [MoamaxeLH| - - - All Sizes 0.302 19 110 140 15 30 - 35 90 0.7 30 e G IS
X 0.20.6% Co+Ni
-86Y = 0oNi -
= |moamaxe x| - - - All Sizes 0.322 17 105 115 6 13 - 14 40 9.0 30 E s AL
5 6.5%Sn
o . 97.2-98.4% Cu,0.2-0.6% Be,
= |modvaxesc| - - - Al Sizes 0.319 20 90 105 15 50 - 55 145 9.8 c20 14330 i
A 91.2589.25 CU, 6.5-7.5 Ni
- - - 105 125 7 - ; :
MoldMAX® V All Sizes 0.314 185 30 - 39 92 9.7 c28 Y
. | 95.4-97.7%Cu, 1.8-3.0%Ni, 0.4-
5 2 - 75 95 14 45 min. * *
§ S| ceo AT | TFOO 0.5t08.0 0.320 185 i 120 0.7 B2 min. 0.8%S1. 0.4-0 8%Cr
O Z | Formamet® | - ) - 15107.0 0.251 16 - - <0.5% 6 20 9.0 C39 Proprietary Composition Die
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