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NON-METAL MATERIALS

Temp F° (C°) Emissivity Temp F° (C°) Emissivity Temp F° (C°) Emissivity Temp F° (C°) Emissivity
Adobe Cotton Cloth Paints Silica,Glazed
68 (20) 09 68 (20) 077 Blue, Cu203 75 (24) 094 1832(1000) 085
Ashestos Dolomite Lime Black, Cu0 75 (24) 0.96 Silica, Unglazed
Board 100 (39) 096 68 (20) 041 Green, Cu203 75 (24) 092 _ 2012(1100) 075
Cement 32-392 (0-200) 0.9 Emery Corundum Red, Fe203 75 (24) 0.91 Silicon Carhide
Cement, Red 2500 (1371) 067 176 (80) 0.86 White, AI203 75 (24) 094 (31(1?; gfg) 83-96
Cement, White 2500 (1371) 065 Glass White, Y203 75 (24) 09 T
Cloth 199 (93) 09 Convex D 212(100) 08 White, Zn0 75 (24) 0.95 LS 500 07
Paper 100-700 093 Convex D 600(316) 08 White, MqC03 75(24) 091 St (20 '
Slate 68 (20) 097 White, Th02 75 (24) 09 100(38) 67-80
Nonex 212(100) 082 ! LT
Asphalt, pavement 100 (38) 093 Nonex 600 (316) 0.82 Wh!te» MgO 75 (24) 091 now, rine Farticles
Asphalt tar paper 68 (20) 0.93 White, PbC03 75 (24) 093 2(7) 0.82
phalt, far pap Nonex 932(500) 078 ; Show. Bramular
Basalt Smooth 30200093 9204 | ellow. P 75 (2) 09 e 3 5
68 (20) 072 Granite Yellow, PhCr04 75 (24) 093 i (8) :
N - .. ol
Brick 70 (21) 045 \ Paints, Aluminium S 00 3B 038
Red, rough 70 (21) 0.93 Gravel 100(38)  27-67 race (58) :
- - 10% Al 100 (38) 0.52 Black Loam 68 (20) 0.66
Gault Cream 2500-5000 26-.30 100 (38) 0.28 -
(1371-2760) Gypsum 26% Al 10038) 03 ;'OWEd Field 68 (20) 0.38
i R oot
ire ly 2500 (1371) 075 20 T Pl 200 (93) 022 e 7524 -
Light Buff 1000 (538) 0.8 Ice. Smooth Paints, Bronze Camoh 75 20 0-94
; ’ L 34-80 ampnor .
Lime Oy LU 2O 09 ‘ i Code 25002 0%
Fire Brick 1832 (1000) .75-.80 Ice. Rough Gum Varnish (2 coats) 70 (21) 053
agnes’te, Refractory 1832 (1000) 038 200 20 Jop |- CumVamsh Boal)  70(21) 05 Coa % (20 095
Grey Brck () 075 | 0 : Celuose Binder (2coats) 70(21) 034 Stonework
. acquer P 100 (38) 093
Silica, Glazed 2000 (1093) 088 Paints, Oil
Slica, Unlazed 2000 (1093) 08 ack 2009 0% 1 Aioolous 20008 o9 | Water
. Blue, on Al Foil 100 (38) 078 100 (38) 0.67
. - Black 200 (93) 092
Sandlime 2500-5000 59-.63 ;
(1371-2760) Clear, on Al .FOI| (2 coats) 200 (93) .08-.09 Black Gloss 70 (21) 0.9 Waterglass
Carborundum Olear, on Bright Cu 200 (33) 0.66 Camouflage Green 125 (52) 0.85 68 (20) 0.96
1850 (1010) 0.9 Clear, on Tarnished Cu 200 (93) 0.64 Flat Black 80 (27) 0.88 Wood
- Red, on Al Foil (2 coats) 100 (38) 60-.74 Flat White 80 (27) 0.91 Low .80-.90
gle'a_m'“ e o | i 20003) 0% | GreyGreen 0@ 0% Beech Planed
umina on ncone (427'_1093) v White, on Al Foil (2 coats) 100 (38) 69-88 | Green 200 (93) 095 158 (70) 0.94
Earthenware, Glazed 70 (21) 09 ‘{?Ilow,r:n Al Foil (2 coats) 100 (38) 57-79 Lamp Black 209 (98) 096 0Oak, Planed 00 -
Earthenware, Matte 70 (21) 0.93 ietal Red_ 200(33) 0.95 ;
Greens No. 5210-2C 200-750 8982 100500 9092 | Whit 2093 094
(93-399) : (38-260) Quartz, Rough, Fused
Coating No. C20A  200-750 7367 | I 70 (21) 0.93
(93-399) 100 (38) 095 Glass, 1.98 mm 540(282) 09
Porcelain 72(22) 0.92 Marble, White Glass, 1.98 mm 1540 (838) 041
White A1203 200 (93) 09 Smooth, White 100(38) 0.56 Glass, 6.88 mm 540 (282) 0.93
Zirconia on Inconel  800-2000 62-45 | _Polished Grey 100 (38) 0.75 Glass, 6.88 mm 1540(838) 047
(427-1033) Mica Opaque 570 (299) 0.92
Clay 100 (38) 075 Opaque 1540(838) 068
68 (20) 0.39 0il on Nickel Red Lead
Fired 158 (70) 0.91 0.001" Film 72 (22) 0.27 212 (100) 0.93
Shale 68 (20) 069 0.002" Film 72(22) 046 Rubber, Hard
Tils, Light Red 2500-5000 32-34 | 0.005' Film 72(22) 072 74(23) 0.94
: (1871-2760) Thick' Fim 72(22) 082 Rubber, Soft, Grey
Ties, DarkPurple 25005000 0.78 OnAlFail, uncoated  250(121) 009 L
(1371-2760) On Al Foil, 1 coat 250 (121) 0.56 68 (20) 0.76
Concrete On Al Foil, 2 coats 250 (121) 051 Sandstone
Rough 32-2000 0.94 On Polished Iron, 100 (38) 0.22 100 (38) 0.67
(0-1093) 001 Film Sandstone, Red
Tiles, Natural 2500-5000 63-62 On Polished Iron, 100 (38) 045 100 (38) .60-.83
(1371-2760) 002 Film Sawdust
Brown 2500-5000 87-83 %% ;g!;shed Iron, 100 (38) 065 68 (20) 0.75
(1371-2760) 004 Film Shale
Black 2500-5000 94-91 On Polished Iron, 100 (38) 0.83 68 (20 069
(1371-2760) Thick Film (20) :




EMISSIVITY CGHART FOR METAL MATERIALS

Temp F° (C))  Emissivity Temp F° (C')  Emissivity Temp F’ (C°) Emissivity Temp F° (C))  Emissivity
Alloys Chromium Cast Iron Platinum, Black
20-Ni, 24-CR, 55-FE, Oxid. 392 (200) 09 100 (38) 008 Oxidised 390(199) 064 100 (38) 093
20-Ni, 24-CR, 55-FE, Oid. 932(500) 097 1000 (538) 026 Oxidised 1110(599) 078 500 (260) 096
60-Ni, 12-CR, 28-FE, Oxid. 518 (270) 0.89 Chromium, Polished Unoxidised 212(100) 0.1 2000(1093) 097
60-Ni, 12-CR, 28-FF, Oxid. 1040 (560) 0.8 302 (150) 0.06 Strong Oxidation 40 (104) 0.95 Platinum Oxidised at 1100
80-Ni, 20-CR, Oxidised 212 (100) 0.87 Cobalt, Unoxidised Strong Oxidation 482 (250) 0.95 500 (260) 0.07
80-Ni, 20-CR, Oxidised 1112 (600) 0.87 932 (500) 0.13 Liquid 2795 (1535)  0.29 1000 (538) 01
80-Ni, 20-CR, Oxidised 2372 (1300)  0.89 1832(1000)  0.23 Wrought Iron Rhodium Flash (0.0002 on 0.0005 Ni)
Aluminium Columbium, Unoxidised Dull 77(25) 0.94 200-700 10-18
Unoxidised 77 (25) 0.02 1500 (816)  0.19 Dull 660(349) 094 : (93-371)
Unoxidised 212.(100) 003 2000(1093) 0.4 Smooth 10038) 035 Silver
Unoxidised 932 (500) 0.6 Copper Polished 100 (38 028 Pt;aé%os ’ 2830\,57%0 06-07
Oxidised 390 (199) 011 Cuprous Oxide 100 (38) 0487 = L'l, k d”” J g 0 38) o0
Oxidised 110(599)  0.19 Cuprous Oxide 500 (260) 0.83 Polshed 100500 05-08 P°|!she T (262) 0
Oxdisedat 1110°F 390 (199) 011 Cuprous Oxide 1000 (538) 0.7 8260 P°|!she ; 1000( 5323 003
(599°C) Black, Oxidised 100 (38) 0.78 Rough 00038 043 L %) 0
Gt HOF 110(599) 0.9 Fiched 100 (38) 0.09 Oxidised 00 0 :::Z’;ed 2000 (1093) __0.03
(599 C) Matte 100 (38) 022 o
Hoaily Oxidised  200@3) 02 Roughy 100 3 007 [T ColdRoled  200(93) 7585
Hoavly Oxidised  940(504) 031 Polished e - Ground Sheet 17202010 55-61
Highly Polished 212 (100) 0.09 Polished 100 (38) 0.03 agnesium . s o (938-1099)
Roughly Polished _ 212(100) 018 Highly Polished 100 (33) 0.02 (33_'2560) 07 ﬁO:FSEed Eee‘ ;00 (28) 0‘?7
Commercial Sheet 212 (100) 0.09 Rolled 100 (38) 0.64 Ph—— Olished Sheet 500 (260) 0
B Magnesium Oxide Polished Sheet 1000 (538) 0.1
Highly Polished Plate 440 (227) 0.04 Rough 100 (38) 0.74 8803100 1620 VS, 7o 0
Highly Polished Pete  1070(577) 0.6 Molten 1000 (538) 015 (1027-4727) Palshet '
Bright Rold Pat 338 (170) 0.04 Molten 1970(1077) 0.6 Mercury WidStee, 75 24) 0
Bright Rolled Plate 932 (500) 0.05 Molten 2230 (1221) 0.13 32(0) 0.09 Smooth
Alloy A3003, Oxidised 600 (316) 04 Nickel Plated  100-500 037 77 (25) 01 Mild 20103270 028
Alloy A3003, Oxidised 900 (482) 04 (38-260) 008 0 Steelliquid  (1599-1793)
Alloy 1100-0 200-800 0.05 Dow Metal M0 012 Stegl, 212 (100) 0.08
(93-427) 0.4-600 0.15 ' Unoxidised
Alloy 24T 75 (24) 0.09 (-18-316) Molyhdenum Stegl, Oxidised_ 77 (25) 08
Alloy 24ST, Polished 75 (24) 0.09 Gold 100(38) 0.6 Steel Alloys
Alloy 755T 75 (24) 0.11 Enamel 212 (100) 037 500(260) 0.0 Type301,  75(24) 027
Alloy 758T, Polished 75 (24) 0.08 Plate on 200-750 11-14 1000(538) 011 Polished
Bismuth, Bright 0005 Silver (93-399) 2000(1093)  0.18 Type301, 450 (232) 057
176 (80) 034 Plate on 200-750 07-09 Monel, Ni-Cu Polished
Bismuth. Unoxidised : 0005 Nickel _ (93-399) 3920000 041 Type301,  1740(949) 055
ismuth, Unoxidise Palished 100-500 (36-260) 0.02 500 044 Polished
17 (%) 005 Polihed 10002000 003 e 04 Type303, 6002000 7487
212 (100) 0.06 (538-1093) N (600) 0. Oxidised (316-1093)
Brass Haynes Alloy C, Monel, Ni-Cu Oxidised Typed10, 15002100  56-81
73% Cu, 27% Zn, Polished 476 (247) 0.03 Oxidised £00-2000 90-96 68 (20) 043 Rolled (816-1149)
73% Cu, 27% Zn, Polished 674 (357) 003 (316-1093) Monel, Ni-Cu Oxid. at 1110degF Type316,  75(24) 028
62% Cu, 37% Zn, Polished 494 (257) 003 Haynes Alloy 25, 1110 (599)  0.46 Polished
62% Cu, 37% Zn, Polished 710 (377) 0.04 Oddised 6002000 86-89 Nickel E%‘f;ﬁ;f 450 (232) 057
83% Cu, 17% Zn, 530 (277) 003 (316-1093) Polished 100 (38) 005
. Type3ts, 1740 (949 0.66
Polished Haynes Alloy X, Oxidised 100-500 31-46 e (%49
Matte 68 (20) 007 Oxidised 600-2000 85-88 (38-260) e 321 20080 )
Burnished to Brown 68 (20) 04 (316-1093) Unoxidised 77 (25) 005 (93:427) o
Colour - Inconel Sheet Unoxidised 212 (100) 0.06 Type 321 300-1500 18-49
Cu-Zn, Brass Ox!d!sed 392 (200) 0.61 1000 (538) 0.28 Unoxidised 932 (500) 0.12 Polished (149-815)
Cu-Zn, Brass Oxidised 752 (400) 0.6 1200 (649) 0.42 Unoxidised 1832 (1000)  0.19 Type 321 w/BK  200-800 66-76
Cu-Zn, Brass Oxidised  1112(600) 0,61 1400 (760) 058 Elctioltic 10038) o Oride (93-427)
Unoxidised 77(25) 0.04 Inconel X, Polished : : Type 347, 600-2000 87-91
Electrolytic 500 (260) 0.06 o
Unoxidised 212 (100) 0.04 75 (24) 019 Elctrolyti 1000 (538 0' 1 Oxidised (316-1093)
Cadmium 77 (25) 0.02 Inconel B, Polished Elctrotc 2000 (1093 016 Type 350 2330539 18-27
Carhon 75 (24) 021 - - : ( )
Lamoblack 7725 0% 0 Nickel Oxide Type 350 300-1800 11-35
AMpUaL (%) : ron 10002000  59-86 | Polished  (149-982)
Unoxidised 212 (100) 0.81 Oxidised 930 (499) 0.84 Palladium Plate (.00005 on .0005 silver) Polished (149-815)
Unoxidised 932 (500) 0.79 Oxidised 2190(1199)  0.89 200750 1617 Type 17-7PH 200600 44-51
Candle Soot 250 (121) 0.95 Unoxidised 212 (100) 0.05 (93-399) (93-316)
Filament 500 (260) 095 Red Rust 77 (25) 07 Platinum Type 17-7PH  300-1500 09-16
Graphitized 212(100) 076 Rusted 77 (25) 065 10038 005 Polished ____(149-815)
Graphitized 572(300) 075 Liquid 27603220 42-45 5002650 005 pe C1020, ?31%2108903) 891
i 1516-1771 -
MO (149-649)




EMISSIVITY GHART FOR METAL

Temp F* (') _ Emissivity Temp F*(C)) _Emissivity
Bl e g Stellite, Polished
100 (38) 093 5 20) 018
2330(2(168233) ggs Tantalum, Unoxidised
' 1340 (727 0.14
Platinum Oxidised at 1100 2000 2109)3) 019
500 (260) 0.07 '
000 (8 01 3600(1982) 026
Rhodium Flash (0.0002 on 0.0005 Ni) 5306 (2930) 03
200-700 10-18 - T
(63371 Tin, Unoxidised
Silver 77(25) 0.04
Plate 200-700 .06-.07 212 (100) 0.05
(0.00050n N (93-371) : :
Polished 100 (38) 001 Tinned Iron, Bright
Polished 500 (260) 0.02 76 (24) 0.05
Polished 1000(538) 003
212 (100 0.08
Polished 2000(1093) 0.3 (100
Steel Titanium
Cold Rolled 200(%3) 15-85 Alloy C110M,Polished ~ 300-1200 08-19
Ground Sheet ~ 1720-2010 55-61 (149-649)
(938-1099) ” .
200- 1-61
Polished Sheet 100 (38) 007 %XS";LSS)“”OOOF (33"3209) o8
Polished Sheet 500 (260) 01 —
Polished Sheet  1000(538)  0.14 ?gg(ylig'%%‘;’%x'd'“d at (23304820% 3548
Mild Steel, 75 (24) 01 (538 C)
Polished Anodized onto SS 200-600 96-82
Mild Steel, 75 (24) 012 (93-316)
Smooth
Mild Stee, iquid_ 2910-3270  0.28 Tungsten
(1599-1793) Unoxidised 77 (25) 0.02
Steel, Unoxidised 212 (100) 0.08 Unoxidised 212 100) 00
Steel, Oxidised 77 (25) 08 —
Steel Alloys Unoxidised 932 (500) 0.07
Type 301, Polished 75 (24) 027 Unoxidised 1832(1000)  0.15
Type 301, Polished 450 (232) 057 Unoxidised 272 (500 023
Type 301, Polished 1740 (949) 055 -
Type 303, Oxidised600-2000 74-87 Unoxidised 3632 (2000) 028
(316-1093) Filament (Aged) 100 (38) 003
Type 310, Rolled  1500-2100  .56-81 ,
(816-1149) Filament (Aged) 1000 (538) 0.11
Type 316, Polished 75 (24) 0.28 Filament (Aged) 5000 (2760)  0.35
Type 316, Polished 450 (232) 057 Fm——
Type 316, Polished 1740 (949) 066
Type 321 200-800 21-32 1880 (1027) 079
(93-427) —_
Type 321 Polished 300-1500 18-49
(149-815) Bright, Galvanised 100 (38) 0.23
Type 321 wiBK  200-800 66-.76 100 10
Oride (93-427) Commercial 99.1% 500 (260) 0.05
Type 347, Oxidised 600-2000 87-91 Galvanised 100 (38) 028
- (2%106;0%93) o Oxidised 5001000 011
- 18-, 260-538
(93-427) : ( )
Type 350, Polished 300-1800 11-35 Polished 100 (38) 0.02
_ (149-982) Polished 500 (260) 0.03
Type 446, Polished 300-1500 15-37 :
(149-815) Polished 1000(538)  0.04
Type 17-7PH 200600 44-51 Polished 2000 (1093) 006
(93-316) oishe (10)
Type17-7PH  300-1500 09-16
Polished (149-815)
TypeC1020,  600-2000 87-91
Oxidised (316-1093)
Type PH-15-7 MO 300-1200 07-19
(149-649)
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