Bl REFERANS:METAL

Refevans Metal,
Uzayda Malzemesi Olan Bir Firmadv.

1050 Aluminium Alloys Mechanical Properties

2011 Aluminium Alloys Mechanical Properties

Tensile Yield ) Shear - Tensile Yield ) Shear . .
Heat Strength | Strength Elongation Modulus Elasticity Heat Strength | Strength Elongation Modulus Elasticity
Treatment Treatment
(Temper) |pmmpa| RP%2 | o | Mpa GPa (Temper) |pmMpa| RPO2 | of MPa GPa

MPa MPa

(o) 80 28 40 50 69 T3 380 298 15 211 70
H14 110 103 10 70 69 T6 395 270 17 235 70
H16 130 124 7 78 69 T8 410 310 11 240 70,4
H18 155 145 6 85 69

1200 Aluminium Alloys Mechanical Properties

2014 Aluminium Alloys Mechanical Properties

Tensile Yield ) Shear - Tensile Yield ) Shear .
Heat Strength | Strength | *™™"| Modulus | 125 Heat Strength | Strength | "™ | Modulus | ElastCtY
Treatment Treatment
(Temper) |pmmpa| RP%2 | o | Mpa GPa (Temper) |pmmpa| RPO2 | o MPa GPa
MPa MPa
o 100 - 20 - - 0 186 90 19 125 73,1
H14 120 ] ) . T3,T3511 | 430 267 20 260 73,1
H24 160 - - - T4,T451 421 270 22 255 72,5
T6,T651 469 414 10 283 73
T8,T851-
4 414 1 2 73,1
T8511 83 3 90 3,

2007 Aluminium Alloys Mechanical Properties

2017 Aluminium Alloys Mechanical Properties

H Tensile Yield Elongation Shear Elastici H Tensile Yield Elongation Shear Elastici
eat Strength | Strength 9 Modulus ty eat Strength | Strength 9 Modulus ty
Treatment Treatment
(Temper) (Temper)

Rm MPa| RPO2 | of MPa GPa Rm MPa| RPO2 | of MPa GPa

MPa MPa

T3 370 240 6 211 70 0 179 70 22 124 72
T4 360 250 7 195 70 T4,T451 427 276 22 262 72

REFERANS METAL SAN. TiC. LTD. $Ti.
i0SB. Eskoop San. Sit. C8 Blok No: 522 34306 Basaksehir - Istanbul - TURKIYE Tel:+90 21267157 71 Faks: +90 21267157 73




Bl REFERANS:METAL

Refevans Metal,
Uzayda Malzemesi Olan Bir Fivmadv.

2024 Aluminium Alloys Mechanical Properties

Alclad 3003 Aluminium Alloys Mechanical Properties

Tensile

Yield

Shear

Tensile

Yield

Shear

Heat Strength | Strength Flongation Modulus Elasticity Heat Strength | Strength Flongation Modulus Elasticity

Treatment Treatment

Temper Temper

(Tempen) | RmMpa| RPO2Z | of MPa GPa (Tempen) | rm mpa| RPO2 | o MPa GPa
MPa MPa

0 186 76 22 124 73,1 (0] 110 41 40 76 69

T4,T451 469 324 19 283 73,1 T14 152 145 16 97 69

T6 476 393 10 283 73,1 T16 179 170 5 104 69

T851 482 448 7 296 73,1 T18 200 185 4 110 69

2124 Aluminium Alloys Mechanical Properties

Alclad 3004 Aluminium Alloys Mechanical Properties

Tensile Yield . Shear . Tensile Yield . Shear .

Heat Strength | Strength | *™™"| Modulus | 125 Heat Strength | Strength | “*"*" | Modulus | ElastCtY

Treatment Treatment

Temper Temper

(Tempe) | pm mpa| RPO2 | o MPa GPa (Tempen) | emmpa| RPO2 | o MPa GPa

MPa MPa

T851 485 450 8 - 73,1 (o) 180 69 25 110 69
H32 214 170 17 118 69
H34 240 200 9 125 69
H36 260 228 9 137 69
H38 280 250 5 145 69

2219 Aluminium Alloys Mechanical Properties 3005 Aluminium Alloys Mechanical Properties

Tensile Yield . Shear - - Tensile Yield . Shear -

Heat renath renath Elongation Modul Elasticity Heat nath nath Elongation Modul Elasticity

Treatment M——S'Le“kpo 2 fodulus Treatment M_MRpO 2 fodulus

(Temper) |Rm MPa MP'a % MPa GPa (Temper) |Rm MPa MP; % MPa GPa

o 172 76 18 - 73,1 (o) 130 55 25 83 69

T3,T3511 359 248 17 - 73,1 H32 180 165 7 110 69

T8,T851- H34

T8511 455 352 10 - 73,1 240 225 4 146 69

2618 Aluminium A

lloys Mechanical Properties

Tensile

Yield

Shear

:Ilfattment Strength | Strength Flongation Modulus Elasticity
(Temper) Rm MPa RIVI: :;2 % MPa GPa
T61 440 370 10 262 75
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Bl REFERANS:METAL

Refevans Metal
Uzayda Malzemesi Olan Biv Fivmadv.

5052 Aluminium Alloys Mechanical Properties

5086 Aluminium Alloys Mechanical Properties

Tensile

Yield

Shear

Tensile

Yield

Shear

:,fattment J—g—:g";h Elongation Elasticity :;Zttment e 2" Elongation Elasticity
(Temper) |Rm MPa MP’a % MPa GPa (Temper) |Rm MPa MP; % MPa GPa
o 193 90 28 124 70 o 260 115 22 159 71
H19 Foil 330 325 4 200 70 H34 320 260 10 186 71
H32 225 195 15 138 70 H112 270 130 14 160 71
H34 260 215 12 145 70 :;;6’ 290 205 12 175 71
H36 275 240 9 159 70

H38 290 255 7 165 70

5083 Special-Cut blok until 1000 mm

thickness

Thickness | Tensile Yield Akma .

|Strenath Strength | Strength | Modiilii Elasticity

Rmmm |RmMpPa| RP92 | mMpa | GPa
MPa

600 250 112 12 70

600-1000 | 535 110 10 70

5251 Aluminium Alloys Mechanical Properties

Tensile Yield . Shear .
Heat Strength | Strength Flongation Modulus Elasticity
Treatment Ro0.2
(Temper) |Rm MPa I\';P; % MPa GPa
(o) 180 - 26 115 70
H22 210 - 14 125 70
H24 230 - 13 135 70
H26 255 - 9 145 70

5083 Aluminium Alloys Mechanical Properties

5383 Aluminium Alloys Mechanical Properties

Tensile

Yield

Shear

Tensile

Yield

Shear

:.'eat Strenath | strength | """ | Moduus | E1ASHCIY Heat Strength | Strength | """ | Modulus | E2SHCtY
reatment Rpo,2 Treatment RpO,2
(Temper) |Rm MPa ! % MPa GPa (Temper) |Rm MPa ! % MPa GPa
MPa MPa
H321,H116

o 290 145 22 170 70 305 220 10 185 -
H19 395 370 4 240 70
H32,H323 320 250 10 195 70
H34,H343 345 280 9 210 70
H112 300 190 16 180 70
H116,H321

315 230 16 190 70
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Bl REFERANS:METAL

Refevans Metal,
Uzayda Malzemesi Olan Biv Firmadh.

5754 Aluminium Alloys Mechanical Properties

6040 Aluminium Alloys Mechanical Properties

Tensile Yield . Shear . Tensile Yield . Shear -
Heat Elongation Elasti Heat Elongation Elasti
Treeaatment Strenath | Strenath e Modulus i Tliaatment Strenath | Strenath e Modulus il
(temper) |RmMPa| RPO2 | of | mMpa GPa (Temper) |RmMPa| RP®2 | of | mMpa GPa

MPa MPa

O, H111 215 - 25 140 68 T6, T651 324 296 15 - -
H22 245 - 15 150 68 TS 324 303 14 207 -
H24 270 - 14 160 68 T9 365 345 10 - -
H26 290 - 10 170 68

6005 Aluminium Alloys Mechanical Properties

6060 Aluminium Alloys Mechanical Properties

Tensile

Yield

Shear

Tensile

Yield

Shear

.';.'s:tment Strenath | strength | """ | Moduus | E1PSHCY :::::tment Strength | Strength | """ | Modulus | E2SHCtY
RpO,2 RpO,2

(Temper) |Rm MPa MPa % MPa GPa (Temper) |Rm MPa MPa % MPa GPa

T1 170 105 16 105 69 T5 260 - 8 205 70

T5 260 240 8 205 69

6009 Aluminium A

lloys Mechanical Properties

6061 Aluminium Alloys Mechanical Properties

Tensile

Yield

Shear

Tensile

Yield

Shear

.';.'s:tment Strenath | strength | """ | Moduus | E1PSHCY :::::tment Strength | Strength | """ | Modulus | E'2SHCtY
Rp0,2 Rp0,2
(Temper) |Rm MPa MPa % MPa GPa (Temper) |Rm MPa MPa % MPa GPa
T4 230 125 25 150 69 o 124 55 30 83 68,3
T6 340 320 12 200 69 T4,T451 241 145 25 167 68,3
T6,T651 310 276 17 207 68,3

6033 Aluminium Alloys Mechanical Properties

6082 Aluminium Alloys Mechanical Properties

Tensile Yield . Shear - - Tensile Yield . Shear -
.I#E:attment renath renath Elongation M | Elasticity :reeaattment nath nath Elongation M | Elasticity
RpO,2 o RpO,2 o
(Temper) |Rm MPa MPa /o MPa GPa (Temper) |Rm MPa MPa /o MPa GPa
T6, T651 414 393 13 269 67 T4 220 130 18 - 69
T8 400 386 12 262 67 T6 324 289 12 215 69
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Bl REFERANS:METAL

Refevans Metal,
Uzayda Malzemesi Olan Biv Firmadh.

6262 Aluminium Alloys Mechanical Properties 7068 Aluminium Alloys Mechanical Properties
_'I'_I reeaattment Tensile Yiel;lith Elongation Shear Elasticity : ;a:tment Tensile Yield " Elongation Shear Elasticity
RpoO,2 RpO,2
(Temper) |Rm MPa % MPa GPa (Temper) |Rm MPa % MPa GPa
MPa MPa
T6
T6, T651 ’ -
6, T65 310 276 17 207 68 T6511 710 683 9 365
T8 352 338 15 - 68 T76,T76511 614 572 9 - -
T9 400 379 10 241 68
7000 Special- Cut block untill 500 mm 7075 Aluminium Alloys Mechanical Properties
Tensile Akma . - Tensile Yield - Shear -
Heat ..... |Elongation | Elasticity Heat Elongation Elasticity
Treatment |Strenath} Modili Treatment m‘%mﬁh Modulus
(Temper) |Rm MPa| MPa % GPa (Temper) |Rm MPa I:P; % MPa GPa
500 370 325 4 70 T651 572 503 11 331 72
T7351 503 434 13 303 72
77651 oUs5 434 15 303 /2
7049 Aluminium Alloys Mechanical Properties 7175 Aluminium Alloys Mechanical Properties
Tensile Yield . Shear - Tensile Yield - Shear -
Heat renath renath Elongation Modul Elasticity Heat nath nath Elongation Modul Elasticity
Treatment RpO 2 Treatment Rpo 2
r 0, 4 o,
(Temper) |Rm MPa MPa /o MPa GPa (Temper) |Rm MPa MPa /o MPa GPa
T6, T6511 648 592 5 - 72 T66 590 520 11 350 72
T74,
T74511 586 530 7 296 72 T74 524 455 11 310 72
T76,
T6511 538 483 7 310 72 T651 586 510 13 - 72
T73,T73511
510 411 7 276 72 T7351 505 435 13 300 72
T7651 - - 12 - 72
7 Aluminium All Mechanical Properti T736,
050 Alu u oys Mechanical Properties Libed 550 485 12 326 7
Tensile Yield . Shear - -
Heat renath renath Elongation M | Elasticity W51 - - - - -
Treatment M——S'Le“k 0.2 fodulus
(Temper) |Rm MPa IVI:P; % MPa GPa
T76,T76511
552 489 11 324 70,3
T74,T74511
524 469 11 303 70,3
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Bl REFERANS:METAL

Refevans Metal,
Uzayda Malzemesi Olan Bir Firmadv.

7475 Aluminium Alloys Mechanical Properties
_'I'_I eat Tensile Yiel;lith Elongation Shear Elasticity
reatment m—s'trﬂR pO. 2 Modulus
(Temper) |Rm MPa MP’a % MPa GPa
T651 517 455 11 306 70
T761 490 421 12 290 70
1.2067 Cold Work Tool Steels Chemical Composition
sembol [%C  |%Si  [%Mn |%cC %Mo ;/‘I’ %V %W
100Cr6 0.95 - 0.15 - 0.25- |1.35- - - - -
1.2080 Cold Work Tool Steels Chemical Composition
symbol |%C  [%Si  [%Mn [eoc %Mo ;/‘I’ %V %W
X210c12 1.90- ]0.10- 0.15- |11.0- - - |- B
1.2210 Cold Work Tool Steels Chemical Composition
symbol |%C  |%Si  [%Mn [eoc %Mo ;/‘I’ %V %W
1.10 - 0.15 - 0.20- ]0.50 -
X210c12 - - 0.07-0.12 |-
¢ 125 lo30  lo4o los0
1.2312 Cold Work Tool Steels Chemical Composition
Symbol %C %Si %Mn |%C %Mo ;/‘: %V %W
40CrMnMos [0.35-  [0.30-  [1.40- [1.80- |- - | -
1.2316 Cold Work Tool Steels Chemical Composition
Symbol %C %Si %Mn |%C %Mo %Ni %V %W
X36CrMo17 10.33 - max 1.00 |max 15.0 - 1.00 - 1.30 max 1.00 - -
1.2379 Cold Work Tool Steels Chemical Composition
Symbol %C %Si %Mn |%C %Mo ;/‘i’ %V %W
X155XrvMO0 |1.50 - 0.10 - 0.15- |11.0-
.60 - 0.90 |- .90-1.10 |-
121 1.60 0.40 045 112.0 0.60-0.50 0-90 0
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Bl REFERANS:METAL

Refevans Metal
Uzayda Malzemesi Olan Biv Fivmadv.

1.2436 Cold Work Tool Steels Chemical Composition
symbol |%C  [%Si  [%Mn [eoC %Mo ;’:’ %V %W
wo1ocrwi [200-  [010-  fo.15- [i1.0- | | 0.60 -
2.25 0.40 0.45 12,0 0.80
1.2550 Cold Work Tool Steels Chemical Composition
symbol |%C  [%Si  [%Mn [eocC %Mo ;’:’ %V %W
0.55 - 0.55 - 0.15- ]0.90 - 1.80 -
60WCrV7 - - 0.10-0.20
™ loes  lozo  loas 1120 2.10
1.2842 Cold Work Tool Steels Chemical Composition
symbol |%C  [%Si  [%Mn [eec %Mo ;/‘I’ %V %W
0.85 - 0.10 - 1.90- [0.20 -
90MnCrv8 0.95 0.40 510 0.50 0.05-0.15
1.2343 Hot Work Tool Steels Chemical Composition
symbol [%C  |o%Si  |%Mn [%cC %Mo ;/‘I’ %V
0.36 - 0.90 - 0.30- ]4.80 -
X38CrMoV51 .10-1.40|- .25 - 0.
rMo 0.4 190 0.50 ccn 1.10-1.40 0.25-0.50
1.2344 Hot Work Tool Steels Chemical Composition
symbol [%C  |o%Si  |%Mn [o%cC %Mo ;": %V
0.37 - 0.90 - 0.30- ]4.80 -
X40CrMOV51 1.20- 1.50 |- 90-1.1
' 0.43 1.20 0,50 15,50 0-1.50 0-90 0
1.2365 Hot Work Tool Steels Chemical Composition
symbol [%C  |%Si  |%Mn [o%cC %Mo ;": %V
0.28- ]0.10 - 0.15- [2.70 -
X32CrMoV33 2.60 - 3.00 |- 40-0.7
o lo3s 0.40 045 13.20 60-3.00 0-40-0.70

1.2713 Hot Work Tool Steels Chemical Composition

Symbol %0C %oSi %Mn |%C %Mo %Ni %V
. 0.50 - 0.10 - 0.65- [0.60 - 0.07 -
55NiCrMOV6 0.60 0.40 0.95 0.80 0.25-0.35 1.50 - 1.80 0.12
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1.2714 Hot Work Tool Steels Chemical Composition
Symbol %C %Si %Mn |%C %Mo %Ni %V
seNicrMov7 [0-20 - |0-10- 10.65-11.00- 4445 55| 150-1.80 |%07-
0.60 0.40 095 11.20 0.12
1.8507 Nitration Steels Chemical Composition
Symbol %C %Si %Mn |%P max |%S max %Cr %Mo %Ni %Al
34crAMos |0-34- [0.20- 1050~ 15635 [g035 1.00-130 |15- - |080-
042 0.50 0.80 025 1.20
1.8509 Nitration Steels Chemical Composition
Symbol %C %Si %Mn |%P max |%S max %Cr %Mo %Ni %Al
0.38 - 0.20 - 0.80 -
41CrAIMo7 0.45 0.50 0.030 ]0.035 1.00 - 1.30 0.25-0.40 - - 1.20
1.8515 Nitration Steels Chemical Composition
Symbol %C %Si %Mn |%P max |%S max %oCr % Mo %Ni %Al
0.28 - 0.15 - 0.40 - 0.30 -
31CrMo12 035 0.40 0.70 0.030 0.035 2.80 - 3.30 0.50 >0.30 -
1.8550 Nitration Steels Chemical Composition
Symbol %C %Si %Mn |%P max |%S max %Cr %Mo |%Ni %Al
. 0.30 - 0.15 - 0.40 - 0.15 - 0.85 - 0.80 -
. . 1,50 - 1.
34CrANZ 1937 o.40 070 [20%0 0035 0-180 155|115 1.20
1.3202 High Speed Steels Chemical Composition
Symbol %C %Si %Mn |%Co %Cr %Mo %V %W
1.30 - 4.50 - 3.50 - 11.5 -
H 12-1-4- 4 4 .80 - 4. 0.70 - 1.00
> 1.45 045 040 0.50 3.80-4.50 4,00 12.5
1.3207 High Speed Steels Chemical Composition
Symbol %C %Si %Mn |%Co %Cr %Mo %V %W
1.20 - 9.50 - 3.00 - 9.00 -
-4-3- . . .80 - 4. .20 - 3.
H 10-4-3-10 135 0.45 0.40 10.5 3.80 - 4.50 3.20 - 3.90 3.50 10.0
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Bl REFERANS:METAL

Refevans Metal,
Uzayda Malzemesi Olan Biv Firmadh.

1.3243 High Speed Steels Chemical Composition

Symbol %C %Si %Mn |%Co %Cr %Mo %V %W
0.88 - 4.50 - 1.70 - 6.00 -

H 6-5-2-5 0.96 0.45 0.40 5.00 3.80 - 4.50 4,70 - 5.20 5.00 6.70

1.3246 High Speed Steels Chemical Composition

Symbol %C %Si %Mn |%Co %Cr %Mo %V %W
1.05 - 4.80 - 1.70 - 6.60 -

H 7-4-2-5 1.15 0.45 0.40 5.20 3.80 - 5.20 3.60 - 4.00 1.90 210

1.3255 High Speed Steels Chemical Composition

Symbol %C %Si %Mn |%Co %Cr %Mo %V %W
0.75 - 4.50 - 1.40 - 17.5 -

H 18-1-2-5 0.83 0.45 0.40 5.00 3.80 - 4.50 0.50 - 0.80 1.70 185

1.3342 High Speed Steels Chemical Composition

Symbol %C %Si %Mn |%Co %Cr %Mo %V %W
0.95 - 1.70 - 6.00 -

HC 6-5-2 1.05 0.45 0.40 - 3.80 - 4.50 4.70 - 5.20 5.00 6.70

1.3343 High Speed Steels Chemical Composition

Symbol %C %Si %Mn |%Co %Cr %Mo %V %W
0.86 - 1.70 - 6.00 -

H 6-5-2 0.94 0.45 0.40 - 3.80 - 4.50 4.70 - 5.20 2.00 6.70

1.3344 High Speed Steels Chemical Composition

Symbol %C %Si %Mn |%Co %Cr %Mo %V %W
1.17 - 2.70 - 6.00 -

H 6-5- 4 4 - .80 - 4. 4.70 - 5.20

6-5-3 197 0.45 0.40 3.80 - 4.50 390 €70

1.2738 Plastic Mold Steels Chemical Composition

Symbol %C %Si %Mn |%S %P %Cr %Mo %Ni

H 6-5-3 0.40 0.30 Oca.40 [0.001 0.008 2.00 0.25 1.00
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Refevans Metal,
Uzayda Malzemesi Olan Bir Firmadv.

1.2083 Plastic Mold Steels Chemical Composition
Symbol %C %0Si %Mn |%S %P %Cr %Mo %Ni

- 0.40 0.40 0.30 0.001 0.008 12.5 - -

1.2316 Plastic Mold Steels Chemical Composition
Symbol %C %Si %Mn |%S %P %Cr %Mo %Ni

- 0.36 0.35 0.90 |(0.001 0.01 16.0 01.2 0.60

1.2312 Plastic Mold Steels Chemical Composition
Symbol %C %Si %Mn |%S %P %Cr %Mo %Ni
- 0.40 0.35 01.5 0.05 0.008 1.9 0.12 -

1.2311 Plastic Mold Steels Chemical Composition
Symbol %C %Si %Mn |%S %P %Cr %Mo %Ni
- 0.40 0.30 01.5 0.001 0.008 1.9 0.20

1.1730 Plastic Mold Steels Chemical Composition
Symbol %C %Si %Mn |%S %P %Mo %Ni
- 0.45 0.30 0.70 0.01 0.01 - - -
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