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CUPOLA LININGS 
NUMBER OF BRICK AND BLOCK REQUIRED FOR WHITING CUPOLAS 

NOTE: For long runs, heavier lining may be required. Consult your supplier for other available shapes. 
LOWER LINING UPPER LINING 

Mat’ls Req’d per Foot of Height Mat’ls Req’d per Foot of Height
Cupola 

No. 

Shell 
Inside 
Diam. 
Inches 

Lining 
Thick- 
ness 

Inches 

Cupola 
Inside 
Diam. 

Approx. 
Inches 

Cupola 
Block 

Size No. 

Cupola
Block 
Pcs. 

9” Str.
Brick 
Pcs. 

Fire 
Clay
Lbs. 

Total 
Weight 
Approx.

Lbs. 

Lining
Thick-
ness 

Inches

9” Str. 
Brick 
Pcs. 

No. 1 
Arch 
Brick 
Pcs. 

Fire 
Clay 
Lbs. 

Total 
Weight 
Approx. 

Lbs. 
0 
1 
2 

27” 
32” 
36” 

4½” 
4½” 
4½” 

18” 
23” 
27” 

* “A” 16-25 
* “B” 21-30 
* “C” 27-36 

12 
16 
18 

3 
3 

15 
22 
24 

335 
442 
494 

 
2½” 
2½” 

 
26 
30 

  
12 
14 

 
210 
242 

2½ 
3 

3½ 

41” 
46” 
51” 

7” 
7” 
7” 

27” 
32” 
27” 

* “C” 27-36 
* “D” 30-39 
* “D” 30-39 
* “E” 40-49 

18 
20 
6 
16 

34 
42 
43 

40 
44 
47 

740 
863 
924 

2½” 
2½” 
2½” 

34 
39 
43 

 16 
18 
20 

267 
315 
347 

4 
5 
 
6 

56” 
63” 

 
66” 

7” 
9” 
 

9” 

42” 
45” 

 
48” 

* “E” 40-49 
* *     42-54 
* *     48-60 
* *     48-60 

25 
27 
33 
63 

51 
55 
 

56 

54 
72 
 

76 

1067 
1390 

 
1447 

2½” 
4½” 

 
4½” 

48 
5 
 

11 

 
101 

 
101 

22 
44 
 

47 

387 
800 

 
852 

7 
8 
9 

72” 
78” 
84” 

9” 
9” 
9” 

54” 
60” 
66” 

* *     54-66 
* *     60-72 
* *     66-78 

69 
78 
84 

64 
68 
74 

83 
91 
98 

1681 
1778 
1920 

4½” 
4½” 
4½” 

20 
32 
42 

101 
101 
101 

50 
55 
58 

919 
1000 
1079 

9½ 
10 
11 
 

12 

90” 
96” 
102” 

 
108” 

9” 
9” 
12” 

 
12” 

72” 
78” 
78” 

 
84” 

* *     72-84 
* *     78-90 
* *     78-90 
* *   90-102 
* *     84-96 
* *   96-108 

90 
96 
96 
108 
102 
114 

80 
84 

105 
115 
122 

 
130 

2063 
2194 
3182 

 
3370 

4½” 
4½” 
4½” 

 
4½” 

52 
65 
72 
 

82 

101 
101 
101 

 
101 

63 
65 
69 
 

75 

1160 
1238 
1318 

 
1400 
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CUPOLA LININGS 
ALTERNATE ARRANGEMENTS FOR LOWER LINING, Cupola No. 0 Through No. 4 

Using Standard arch and Straight Brick (2½” brick) 
Materials Required Per Foot of Heigth 

Cupola 
No. 

Shell 
Inside 
Diam. 
Inches 

Lining 
Thickness 

Inches 

Cupola 
Inside 
Diam. 

(Approx.) 
Inches 

No. 3 
Arch 
Brick 
Pcs. 

No. 2 
Arch 
Brick 
Pcs. 

No. 1 
Arch 
Brick 
Pcs. 

9” Str. 
Brick 
Pcs. 

Fire 
Clay 
Lbs. 

Total 
Weight 

(Approx.) 
Lbs. 

0 
1 
2 

2½ 
3 

3½ 
4 

27” 
32” 
36” 
41” 
46” 
51” 
56” 

4½” 
4½” 
4½” 
7” 
7” 
7” 
7” 

18” 
23” 
27” 
27” 
32” 
37” 
42” 

6 40 
48 
42 
42 
32 
24 
15 

 
7 
20 
20 
38 
54 
71 

 
 
 

34 
39 
43 
48 

18 
22 
25 
40 
46 
50 
55 

311 
384 
440 
706 
820 
916 
1021 

USING STANDARD CIRCLE BRICK (9” x 4½” x 2½”) Cupola No. 1 Through No. 4 
Materials Required Per Foot of Heigth 

Cupola 
No. 

Shell 
Inside 
Diam. 
Inches 

Lining 
Thickness 

Inches 

Cupola 
Inside 
Diam. 

(Approx.) 
Inches 

24-33 
Circle 
Brick 
Pcs. 

36-45 
Circle 
Brick 
Pcs. 

45-57 
Circle 
Brick 
Pcs. 

9” Str. 
Brick 
Pcs. 

Fire 
Clay 
Lbs. 

Total 
Weight 

(Approx.) 
Lbs. 

1 
2 

2½ 
3 

3½ 
4 

32” 
36” 
41” 
46” 
51” 
56” 

4½” 
4½” 
7” 
7” 
7” 
7” 

23” 
27” 
27” 
32” 
37” 
42” 

58 
44 
44 
20 

 
20 
20 
53 
68 
39 

 
 
 
 

10 
48 

 
 

34 
39 
43 
48 

22 
25 
40 
46 
50 
55 

382 
436 
702 
832 
909 
1025 

Note:– 3”  series brick in these shapes are available – fewer bricks with fewer joints would be required. 
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SLAG NOTCH SKIMMER BRICK 

S†

H* 

DRAIN HOLE 

TAP HOLE

SAND BOTTOM

* H inches > cupola pressure oz./in.2  :  4 
† 1½” to 2” 

Melting rate in tons per hour 5 10 15 20 25 
Minimum Diameter of tap hole 1-1/4” 1-3/4” 2-1/4” 2-1/2” 2-3/4” 
Equivalent Std. Pipe Sizes 1” 1-1/2” 2” 2-1/2” 2-1/2” 

 NOTE: For other than round holes, use equivalent cross-sectional area 

RECOMMENDED TAP HOLE SIZES FOR FRONT SLAGGING 

FRONT SLAGGING 

METAL DAM 
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Effluent 
Gas 

Fraction 
of 1 Lb. 
Carbon 

Burned to 

Air Requirements 
Lbs. per 1 Lb. 

Carbon 

Gases Produced 
Lbs. per 

Lb. Carbon 

Heat Developed 
BTU. per Lb. 

Carbon 

CO2% CO% N2% A 
CO2 

B 
CO O2 N2 Air CO2 CO N2 Total CO2 CO Total 

Effi- 
ciency

of 
Com- 
bus- 

tion %

Lbs. Air
per lb. 

 
C 

Cu. Ft. 
Air 

per. lb.
C 

0 
1 
2 

34.7 
33.0 
31.4 

65.3 
66.0 
66.6 

0.000 
0.029 
0.060 

1.000 
0.971 
0.940 

1.33 
1.37 
1.41 

4.44 
4.57 
4.70 

5.77 
5.94 
6.11 

0.00 
0.11 
0.22 

2.33 
2.26 
2.19 

4.44 
4.57 
4.70 

6.77 
6.94 
7.11 

000 
422 
873 

4350 
4224 
4089 

4350 
4646 
4962 

29.9 
31.9 
34.1 

5.77 
5.94 
6.11 

75.5 
77.7 
79.9 

3 
4 
5 

29.7 
28.1 
26.4 

67.3 
67.9 
68.6 

0.092 
0.125 
0.159 

0.908 
0.875 
0.841 

1.45 
1.50 
1.54 

4.85 
4.99 
5.14 

6.30 
6.49 
6.68 

0.34 
0.46 
0.58 

2.11 
2.04 
1.96 

4.85 
4.99 
5.14 

7.30 
7.49 
7.68 

1338 
1819 
2314 

3950 
3806 
3658 

5288 
5625 
5972 

36.3 
38.6 
41.1 

6.30 
6.49 
6.68 

82.4 
84.8 
87.3 

6 
7 
8 

24.7 
23.1 
21.5 

69.3 
69.9 
70.5 

0.195 
0.232 
0.271 

0.805 
0.768 
0.729 

1.59 
1.64 
1.69 

5.30 
5.47 
5.64 

6.89 
7.11 
7.33 

0.71 
0.85 
0.99 

1.88 
1.79 
1.70 

5.30 
5.47 
5.64 

7.89 
8.11 
8.33 

2837 
3376 
3943 

3502 
3340 
3171 

6339 
6716 
7114 

43.5 
46.2 
48.8 

6.89 
7.11 
7.33 

90.0 
92.9 
95.8 

9 
10 
11 

19.8 
18.2 
16.5 

71.2 
71.8 
72.5 

0.312 
0.354 
0.400 

0.688 
0.646 
0.600 

1.75 
1.80 
1.87 

5.82 
6.01 
6.21 

7.57 
7.81 
8.08 

1.15 
1.30 
1.47 

1.60 
1.51 
1.40 

5.82 
6.01 
6.21 

8.57 
8.82 
9.08 

4540 
5151 
5820 

2993 
2810 
2610 

7533 
7961 
8431 

51.7 
54.7 
57.9 

7.57 
7.81 
8.08 

99.0 
102.1 
105.6 

12 
13 
14 

14.8 
13.2 
11.6 

73.2 
73.8 
74.4 

0.447 
0.496 
0.547 

0.553 
0.504 
0.453 

1.93 
1.99 
2.07 

6.42 
6.64 
6.86 

8.35 
8.63 
8.93 

1.64 
1.82 
2.01 

1.29 
1.17 
1.06 

6.42 
6.64 
6.86 

9.35 
9.63 
9.93 

6504 
7217 
7959 

2406 
2192 
1971 

8910 
9409 
9930 

61.2 
64.7 
68.3 

8.35 
8.63 
8.93 

109.1 
112.8 
116.8 

15 
16 
17 

9.9 
8.3 
6.6 

75.1 
75.7 
76.4 

0.602 
0.658 
0.720 

0.398 
0.342 
0.280 

2.13 
2.21 
2.29 

7.11 
7.35 
7.63 

9.24 
9.57 
9.92 

2.21 
2.42 
2.64 

0.92 
0.80 
0.65 

7.11 
7.35 
7.63 

10.24 
10.57 
10.92 

8759 
9576 
10476 

1731 
1488 
1218 

10490 
11064 
11694 

72.1 
76.0 
80.4 

9.24 
9.57 
9.92 

120.8 
125.1 
129.7 

18 
19 
20 
21 

5.0 
3.3 
1.7 
0.0 

77.0 
77.7 
78.3 
79.0 

0.783 
0.852 
0.922 
1.000 

0.217 
0.148 
0.078 
0.000 

2.38 
2.47 
2.57 
2.67 

7.91 
8.21 
8.52 
8.87 

10.29 
10.68 
11.09 
11.54 

2.87 
3.13 
3.39 
3.67 

0.51 
0.34 
0.18 
0.00 

7.91 
8.21 
8.52 
8.87 

11.29 
11.68 
12.09 
12.54 

11393 
12397 
13410 
14550 

944 
644 
339 
000 

12337 
13041 
13749 
14550 

84.8 
89.6 
94.5 

100.0 

10.29 
10.68 
11.09 
11.54 

134.5 
141.2 
145.0 
151.0 

 * See Page 13 for an explanation and example of the 
  data contained in this chart. 

AIR REQUIREMENTS FOR COMBUSTION*
(60° F Temp. and 29.92 Inches of Mercury) 
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IRON CAPACITY 
Taper Side Ladles 

Bowl Size CAPACITIES IN POUNDS (Bold Face and Highlighted figures show lining ordinarily used) 
Lining Thickness 

Top Dia. 
& Depth Bottom Dia. 

Top 
Allowance 1½ 2 2¾ 3½ 4 4¾ 5¼ 6 7¼ 8 9¼ 

20½ 18 2 839 717 556 420        
21½ 19 2 1001 863 681 525        
23 20 2 1247 1087 873 687        
24 21 2 1457 1279 1039 830        
26 22¾ 2 1921 1707 1415 1156 1002       

27½ 24 2½ 2273 2033 1705 1412 1236       
29 25½ 2½ 2748 2475 2100 1763 1558       
32 28 2½ 3815 3474 3001 2571 2307 1944      

34½ 30¼ 3 4838 4439 3881 3370 3054 2616      
36 31½ 3  5128 4512 3945 3594 3105 2804     

36½ 32 3  5388 4751 4164 3799 3292 2978     
40 35 3  7342 6555 5825 3799 3292 2978     

40½ 35½ 3  7671 6861 6107 5635 4972 4558     
43½ 38 3   8768 7878 7317 6525 6029 5330    
44 38½ 3   9138 8222 7646 6830 6318 5597    
46 40½ 4   10455 9456 8826 7931 7368 6571    
48 42½ 4   12030 10931 10236 9246 8621 7735    

48½ 42½ 4   12486 11359 10646 9629 8987 8076    
51 44½ 4    13502 12700 11554 10828 9795 8214   
52 45½ 4    14499 13657 12454 11691 10603 8935   
55 48 5    17212 16270 14920 14061 12832 10939   
56 49 5    18381 17397 15985 15085 13797 11809   
58 51 5    20876 19804 18263 17280 15868 13682   
61 53½ 5     23576 21842 20733 19137 16653 15267  
62 54 5     24767 22974 21825 20172 17597 16157  
66 58 5     31069 28980 27639 25702 22669 20963  
72 63½ 6      38847 37219 34858 31139 29034 25730 

77* 70 6      48372 46513 43810 39534 37102 33266 
86* 77 7      58383 56301 53270 48458 45711 41361 

*NOTE: 79" and 86" ladles are 72" deep. All others have the same depth as top diameter. 
 Based on density of molten iron at 411 lbs. per cu. ft. or 0.238 lbs. per cu. in. 
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STEEL CAPACITY 
Taper Side Ladles 

Bowl Size CAPACITIES IN POUNDS (Bold Face and Highlighted figures show lining ordinarily used) 
Lining Thickness 

Top Dia. 
& Depth Bottom Dia. 

Top 
Allowance 1½ 2 2¾ 3½ 4 4¾ 5¼ 6 7¼ 8 9¼ 

20½ 18 4 777 662 510 383 310 219      
21½ 19 4 935 803 630 482 398 289      
23 20 4 1176 1022 816 689 536 403      
24 21 4 1381 1209 978 778 660 506      
26 22¾ 4  1630 1346 1096 948 749      

27½ 24 4½  1950 1630 1346 1175 946 810     
29 25½ 4½  2388 2020 1690 1491 1221 1060     
32 28 4½   2917 2492 2233 1877 1661 1367    

34½ 30¼ 5   3793 3287 2974 2542 2278 1915    
36 31½ 5   4426 3863 3515 3031 2733 2322    

36½ 32 5   4666 4082 3720 3217 2907 2478    
40 35 5    5753 5297 4656 4258 3702 2882   

40½ 35½ 5    6038 5566 4904 4491 3915 3063   
43½ 38 5    7827 7265 6471 5974 5274 4228   
44 38½ 5    8176 7597 6779 6266 5543 4460   
46 40½ 6    9417 8783 7883 7318 6519 5315   
48 42½ 6     10214 9217 8588 7697 6347 5614  

48½ 42½ 6     10630 9606 8959 8042 6651 5895  
51 44½ 6     12720 11562 10829 9786 8194 7323  
52 45½ 6     13694 12477 11706 10607 8925 8002  
55 48 6     16719 15326 14440 13173 11222 10145  
56 49 6     17885 16428 15499 14170 12120 10586  
58 51 6     20378 18787 17771 16314 14058 12805  
61 53½ 7      22048 20920 19297 16775 15368 13193 
62 54 7      23208 22040 20358 17741 16279 14015 
66 58 7      29359 27991 26016 22926 21189 18484 
72 63½ 8      39474 37808 35395 31596 29446 26075 
77* 70 8       47249 44485 40114 37629 33712 
86* 77 9       57161 54059 49138 46331 41888 

*NOTE: 79" and 86" ladles are 72" deep. All others have the same depth as top diameter. 
 Based on 430 lbs. per cu. ft. or 0.25 lbs. per cu. in. 
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PRACTICAL METHOD FOR CALCULATING 
LADLE CAPACITIES 

A 
D G G 

H 

G 

F C 

E G G 

B 

V 

A – Top Dia. Bowl 
B – Bottom Dia. Bowl 
C – Height Bowl 
D – Top Dia. Inside of Lining 
E – Bot. Dia. Inside of Lining 
F – Height of Metal 
G – Thickness of Lining 
H – Top Allowance 
V – Vol. of Metal 
W – Weight of Metal 
Z – Density of Metal 

V = Vol. of Metal = FED ××





 + 7854.

2

2

 

W = ZV ×  

APPROX. DENSITIES OF VARIOUS METALS
IN THE MOLTEN STATE 

 
 Metal Lbs./Cu. In. Lbs./Cu. Ft. 
 
Aluminum  .079 137 
Brass  .243 420 
Copper  .288 487 
Cast Iron  .238 411 
Blast Furnace Iron  .231 400 
Lead  .379 655 
Magnesium  .056 97 
Silicon  .0758 131 
Steel  .250 430 
Tin  .230 400 
Zinc  .237 410 
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SUGGESTED CRANE OPERATING SPEEDS – FEET PER MINUTE 
 

HOIST TROLLEY BRIDGE Capacity 
in 

Tons Slow Medium Fast Slow Medium Fast Slow Medium Fast 

5 
7½ 
10 

20 
20 
20 

35 
35 
30 

70 
70 
60 

125 
125 
125 

150 
150 
150 

200 
200 
200 

200 
200 
200 

300 
300 
300 

400 
400 
400 

15 
20 
25 

15 
15 
15 

30 
25 
25 

50 
40 
30 

125 
125 
100 

150 
150 
150 

200 
200 
175 

200 
200 
200 

300 
300 
300 

400 
400 
400 

30 
35 
40 

15 
10 
8 

25 
15 
15 

30 
25 
25 

100 
100 
100 

125 
125 
125 

175 
150 
150 

150 
150 
150 

250 
250 
250 

350 
350 
350 

50 
60 
75 

5 
5 
5 

10 
10 
10 

20 
20 
18 

75 
75 
0 

125 
100 
100 

150 
150 
125 

100 
100 
75 

200 
200 
150 

300 
300 
200 

100 
125 
150 

5 
5 
5 

8 
8 
8 

12 
12 
12 

50 
40 
30 

100 
75 
50 

125 
100 
100 

50 
50 
50 

100 
100 
75 

150 
150 
100 

175 
200 

3 
3 

4 
4 

5 
5 

30 
30 

50 
50 

75 
75 

50 
50 

75 
75 

100 
100 

 NOTE: For Floor Controlled Cranes, it is recommended that trolley and bridge speeds not exceed those given in the “slow” columns. 
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HOISTING ROPE 
 

The following table shows breaking strengths for wire rope commonly used on 
cranes, ship hoists & winches. 

To obtain the safe working load for each diameter of rope, divide the breaking 
strength by the factor of safety. Minimum factor of safety for general use is 5:1. For 
hot metal handling equipment and high capacity ship hoists 10:1 is recommended. 

Wire rope in daily use should be inspected at least once each week and more 
frequently if rope is subjected to heavy duty service. Special attention should be given 
to sections of rope which pass over sheaves as well as all rope end connections. 

A special wire rope lubricant should be applied regularly. When installing new 
hoist rope, not less than 2 turns should remain on the drum when the load is in its 
lowest position to relieve stresses on the rope anchor. 

 
 
 
 

Ultimate Strength In Tons Of Improved Plow Steel Wire Rope 
 

Class 6 x 37 
6 Strands, 37 Wires/Strand

Class 6 x l9 
6 Strands, 19 Wires/Strand Rope 

Diam. Fiber Core Wire Rope 
Core Fiber Core Wire Rope 

Core 
3/8” 
1/16” 
1/2” 
9/16” 
5/8” 
3/4” 
7/8” 
1” 

1-1/8” 
1-1/4” 

5.77 
7.82 
10.2 
12.9 
15.8 
22.6 
30.6 
39.8 
50.1 
61.5 

6.20 
8.41 
11.0 
13.9 
17.0 
24.3 
32.9 
42.8 
53.9 
66.1 

6.10 
8.27 
10.7 
13.5 
16.7 
23.8 
32.2 
41.8 
52.6 
64.6 

6.56 
8.89 
11.5 
14.5 
17.9 
25.6 
34.6 
44.9 
56.5 
69.4 
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SCRAP HANDLING MAGNETS (DEEP COIL) 
 

Diameter, Inches  45”   54”  63”  69”  75” 
Net Weight, Pounds  2650  4000  6100  7700  10100 
Head Room Required, Inches   43”   44”   55”   56”   60” 
Cold Current @ 230 Volts 40 amps. 59 amps. 78 amps. 95 amps. 115 amps. 
Generator Capacity Required 7.5 K.W. 10 K.W. 14 K.W. 17 K.W. 20 K.W. 
Rectifier Capacity Required 10 K.W. 13.5 K.W. 18 K.W. 22 K.W. 27 K.W. 
Size of Duplex Flexible Cable #8 B&S #6 B&S #6 B&S #4 B&S #4 B&S 
Recommended Crane Capacity  4 Ton  5 Ton  8 Ton 10 Ton  13 Ton 
 
 
 

AVERAGE (All Day) LIFTING CAPACITY IN POUNDS 
 

Machine Cast Pig 1500 2560 3970 4520 5650 
No. 1 Heavy Melting Scrap 1500 2560 3970 4520 5650 
No. 2 Melting Scrap 1030 1660 2580 3000 3880 
No. 1 Machinery Scrap (Cast Iron) 815 1300 2040 2480 3320 
No. 2 Busheling 565 870 1360 1630 2140 
Steel Turnings 475 725 1230 1360 1800 
Plate Punchings 1720 3000 4350 5770 7380 
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GRADES OF MALLEABLE IRON 
 Grade Ultimate 

Lbs./Sq. In. 
Yield 

Lbs./Sq. In. Elongation % 

 
* 
* 

** 

Cupola 
32510 (B) 
35018 (A) 
Pearlitic 

40,000 (Min.) 
50,000 (Min.) 
53,000 (Min.) 

60,000 to 90,000 

30,000 (Min.) 
32,500 (Min.) 
35,000 (Min.) 

43,000 to 70,000 

 5 (Min.) 
 10 (Min.) 
 18 (Min.) 

10 to 2 
* Grades 32510 and 35018 refer to A.S.T.M. Specification A-47 and are frequently referred to as grades B and A. 
** Specifications on mechanical properties for the many special grades of malleable iron are frequently decided 

upon by agreement between producer and consumer. 
COLOR SCALE FOR TEMPERATURES 

The following color scale permits a rough approximation of high temperatures. 
 Degrees Degrees 
 Color Centigrade Fahrenheit 
Lowest visible red  475 885 
Lowest visible red to dark red  475 to 650 885 to 1200 
Dark red to cherry red  650 to 750 1200 to 1380 
Cherry red to bright cherry red  750 to 815 1380 to 1500 
Bright cherry red to orange  815 to 900 1500 to 1650 
Orange to yellow  900 to 1090 1650 to 2000 
Yellow to light yellow  1090 to 1315 2000 to 2400 
Light yellow to white  1315 to 1540 2400 to 2800 
White to dazzling white  1540 or higher 2800 or higher 

FUSION POINTS OF ASH AND SLAGS 
Coal Ash 
 Easily fusible  below 1200 below 2200 
 Moderately fusible  1200 to 1430 2200 to 2600 
 Refractory  above 1430 above 2600 
Slags 
 Acid open-hearth slag  approx.1250 approx. 2280 
 Basic open-hearth slag  approx. 1250 approx. 2280 
 Blast furnace slag  approx. 1170 approx. 2140 
 Heating furnace slag  approx. 1165 approx. 2130 
Courtesy Harbison-Walker Refractories Co. 

MELTING POINTS OF MINERALS AND OXIDES 
 °Cent. °Fahr. 
Corundum (A12O3)  2050 3722 
Chromium Oxide (Cr2O3)   1990 3614 
Cristobalite (SiO2)   1728 3142.4 
Forsterite (2MgO●SiO2)   1910 3470 
Lime (CaO)   2570 4658 
Periclase (MgO)   2800 5072 
Rutile (TiO2)   1825 3317 
Spinel (MgO●A12O3)   2135 3875 
Zirconia (ZrO2)   2720 4928 
Zircon (ZrO2●SiO2)   2550 4622 
Mullite (3Al2O3●2SiO2)  

Mullite melts incongruently at 1830°C. (3326°F.) to form corundum and a silicious liquid. It is 
completely melted at approximately 1925°C. (3497°F.). 

Kaolinite (A12O3●2SiO2●2H2O)   
 Kaolinite has a P.C.E. value of cone 35, corresponding to a temperature of 1785°C. (3245°F.).  
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PROPERTIES OF VARIOUS METALS AND ALLOYS 
 

 

Density 

Specific 
Heat 

(Room 
Temp) 

Melting Point Linear Expansion per Unit
Length (at Room Temp.) Metal Symbol 

g/cm3 lbs./in.3 Cal./g/°C °C °F per °C per °F 
Aluminum 
Brass Yellow 
Bronze 
Bronze Cast 
Cadmium 
Chromium 
Cobalt 
Copper 
Gold 
Iron (Cast) 
Iron (Wrought) 
Lead 
Magnesium 
Manganese 
Monel 
Nickel 
Silicon 
Silver 
Steel: 
 Carbon 
 Stainl. 304 
 Stainl. 410 
Tin 
Titanium 
Uranium 
Zinc 

Al 
– 
– 
– 

Cd 
Cr 
Co 
Cu 
Au 
– 

Fe 
Pb 
Mg 
Mn 

– 
Ni 
Si 
Ag 

 
 
 
 

Sn 
Ti 
U 
Zn 

2.70 
8.20-8.60 
8.80-8.78 

8.78 
8.648 
6.93 
8.71 
8.89 
19.32 

7.03-7.73 
7.87 
11.36 
1.74 
7.43 
8.84 
8.90 
2.33 
10.49 

 
7.8 
7.9 
7.7 

7.30 
4.51 
19.07 
7.13 

0.098 
0.296-0.310 
0.318-0.317 

0.317 
0.312 
0.250 
0.315 
0.321 
0.698 

0.254-0.279 
0.284 
0.410 
0.063 
0.268 
0.319 
0.322 
0.084 
0.379 

 
0.282 
0.285 
0.278 
0.264 
0.163 
0.689 
0.258 

0.215 
0.09 
0.09 
0.09 

0.055 
0.11 

0.099 
0.092 
0.031 
0.11 
0.11 

0.031 
0.245 
0.121 
0.127 
0.105 
0.162 
0.056 

 
0.117 
0.12 
0.11 

0.054 
0.124 
0.028 
0.091 

660 
931 

1046 
1050 
321 

1878 
1497 
1084 
1064 

1088-1260 
1510 
327 
650 

1260 
1327 
1455 
1412 
962 

 
1482 

>  1399 
>  1482 

232 
1670 
1132 
419 

1220 
1708 
1915 
1922 
610 

3412 
2727 
1983 
1947 

1990-2300 
2750 
621 

1202 
2300 
2421 
2651 
2574 
1764 

 
2700 

>  2550 
>  2700 

450 
3038 
2070 
786 

23.6x10-6 
20.3 
18.4 
18.4 
29.8 
6.2 

13.8 
16.8 
14.2 
10.6 
11.4 
29.3 
27.1 
23.3 
14.0 
13.3 

– 
19.7 

 
11.0 
17.3 
11.0 
23 
8.4 
– 

39.7 

13.11x10-6 
11.28 
10.2 
10.2 
16.5 
3.4 
7.7 
9.3 
7.9 
5.9 
6.3 

16.3 
15.0 

12.94 
7.78 
7.39 

– 
10.94 

 
6.11 
9.61 
6.11 

12.78 
4.67 

– 
22.06 
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Specific Gravity – Density 
 

Gas or Vapor Chemical 
Formula 

Specific 
Gravity 
Air = 1 

Density 
Lbs./Cu. Ft. 

68°F. 
1 Atmosphere 

Acetylene C2H2 0.9073 06754 
Air – 1.0000 .07528 
Ammonia NH3 0.5963 .04420 
Butane C4H10 2.0854 .15699 
Carbon Dioxide CO2 1.5290 .11420 
Carbon Monoxide CO 0.9671 .07269 
Ethane C2H6 1.0493 .07899 
Ethylene C2H4 0.9749 .07280 
Helium He 0.1380 .01039 
Hydrogen H2 0.0695 .00523 
Methane CH4 0.5544 .04163 
Nitrogen N2 0.9672 .07274 
Oxygen O2 1.10527 .0830b 
Ozone O3 1.6580 .12481 
Propane C3H8 1.5620 .11759 
Sulfur Dioxide SO2 2.2638 .16630 

 
 

PHYSICAL PROPERTIES 
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