ALLOY AT A GLANCE

HAYNES

International

HAYNES® HR-160° alloy

CHEMISTRY: Weight %

Ni  Co Fe Cr Mn Si Ti c
37* 29 2 28 05 275 0.45 0.05
* As Balance
ALLOY DESCRIPTION:

wealded using convenfional technigues.

HAYMES HR-160 alloy is a solid-solution-strengthened heat-reksisteont alloy with outstanding resistance to most
forms of high-temperature comoslon. Its high levels of chromium and silicon provide for the formation of a
highly protective surface oxide scale which ressts attock from sulfur, chiorde, vanadium and ofher salt
deposits. HR-140 alloy’s strength Is also supetrlor to that for typical Fe-M-Cr and NI-Cr alloys. Applications
include component sarvice in the waste incineration, chemical process. pulp and paper, powar, coal
gasification and industrial heating industries. HR-160 alloy Is readily hot or cold-formed, and It can be

PHYSICAL PROPERTIES:

Temp., °F British Units Temp., °C Metric Units
Density Room 0.292 |bfin? Room B.08 g/em?
Melting Range 2360-2500 1205-1370
Thermal Conductivity 800 128 BTU-in/f12-hr-°F 400 17.6 W/im-K
1000 144 BTU-in/ft2-hr-"F 600 21.8 Wim-K
1200 162 BTU-inf{t2-hr-°F 700 24.7 Wim-K
1400 178 BTU-inM®hr-*F 800 26.1 Wim-K
1600 185 BTU-infM®-hr-°F 900 26.9 Wim-K
1800 196 BTU-in/t*-hr-"F 1000 28.7 W/m-K
Mean Coefficlent of 70-800 8.1 pinfin-*F 20-500 14.8 ym/m-*C
Thermal Expansion 70-1000 .3 pinfin-*F 20-600 15.2 um/m-"C
__70-1200 8.6 winfin-°F 20-700 15.7 pm/m-°C
70-1400 B B.9 pinfin-°F 20-800 16.2 pm/m-*C
_ 70-1600 8.2 pin/in-*F 20-900 16.7 pm/m-"C
70-1800 8.5 pin/in-"F 20-1000 17.2 um/m-°C
Elecirical Resisiivily 400 45.2 pchm-ir 200 115 pohm-cm
8OO = 46.9 pchm-ir 400 119 pohm-em
1000 47.8 pehm-ir BO0 122 pohm-cm
1200 B 48.3 pchm-ir 700 123 pohm-em
1400 ____48.5 pohm-ir BOO 124 pohm-cm
1600 48.9 pehm-ir 8900 124 pohm-cm
1800 49.3 pohm-in 1000 125 pohm-cm

HEAT TREATMENT, PLATE:

2025*F (1105°C)/15 min. /WQ
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HAYNES® HR-160° alloy

DYNAMIC MODULUS OF ELASTICITY:

Temp..°F 10¢ psi Temp.,°C GPa Temp.,°F 10* psi Temp.,°C GPa
70 30.6 20 211 1200 24.4 700 163

400 29.1 200 201 1400 22.9 8OO 155
800 26.5 400 185 1600 21.7 900 146
1000 25.6 G000 172 1800 19.8 1000 134

TYPICAL TENSILE PROPERTIES, PLATE:

Test Ultimate 0.2% Yield Elongation
Temperature Tensile Strength Strength in 1.4 in {(34mm)
°F et ¥ Ksi MPa Ksi MPa %

ROOM  ROOM 110.0 760 447 310 68.1
1000 540 80.6 555 24.6 170 77.0
1200 650 = 74.0 510 23.5 160 9.5
1400 760 61.8 425 23.5 160 74.2
1600 870 39.1 270 23.3 160 90.2
1800 280 20.8 145 11.4 79 88.9
2000 1095 10.6 73 4.6 32 95.4
2200 1205 i.7 26 1.6 11 116.3

TYPICAL STRESS-RUPTURE STRENGTH, PLATE:

Test Temperature Approximate Initial Stress, Ksi (MPa) to Produce Rupture in:
°F b 100 Hours 1,000 Hours 10,000 Hours
1200 650 32.0 (220) 22.0 (150) 15.0 (105)
1400 760 15.0 (105) 11.0 (78} 8.4  (5B)

1600 870 8.5 ([59) 5.8 (40) 4.0 (28)
1800 980 4.1 (28) 2.7 {19) 1.8 (12)
2000 1095 1.8 (12) 1.5 (10) 1.2 (8.3)

The data and information in this publication are based upon work conducted principally by Haynes International, Inc. and occasionally supplemented by
information from open literature, and are believed to be reliable. However, Haynes International, Inc. does not make any warranty or assume any legal
liability or responsibility for its accuracy, complete-ness, or usefulness. Haynes also makes no warranty of results to be obtained for any particular use of
the information herein contained. Material safety data sheets are available from Haynes International, Inc.
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