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APPENDIX IIL

TABLE OIX.—SuHowING RELATION OF PERCENTAGE OF CARBON TO
TrNSILE STRESS,

It is extremely difficult to give the tensile stress corresponding to different per-
sentages of Carbon in commercial steels, as the strength of the material for the same
Carbon content will vary according to the process of mauufacture, the size of the
finished section, and the percentages of other impurities present, The following table
gives, approximately, what may be expected from steel of good quality in which the
Manganese does not exceed -8 per cent. When Manganese is above 8, the tensile stress
will considerably higher. The table has been compiled from a large number of
sublished results, and from the author's private records. The tensile stress for basie
steels above *5 is not given, as so little high Carbon basic steel is made in this country
that a sufficient number of samples have not been available to obtain a fair average.

Acid Bessemer and basic Bessemer steels will not differ greatly from open hearth
steel in tensile strength, especially in the low Carbon steels, and comparatively little
high Carbon steel is made by these processes, except for rails.

Acip. OpEN HEARTH STEEL. BAs1o OpEN HEARTH STEEL,

Tensile Stress. Tensile Stress.

Carbon
| per cent. !

| Sotiire Tid Tons per ! =
Lbs. per Square Inch. Square Inch, Lbs. per Square Inch.

Carbon
per cent. o
Tons per
Square Inch.

\

21 | 47,040 to 60,480 | 05 to 10 | 20 to 25 | 44,800 to 56,000
15 | 24,29 | 53,760 ,, 64,960 | - 15| 23 ,, 271 | 51,520 ,, 60,480

27 | 60,480 ,, 71,680 * 20 | 25 | 56,000 ,, 64,960
25 | 29 | 64,960 ,, 76,160 | - : - ,» 67,200
30 | 30 | 67200 ., 78,400 | : : 71,680
35 | 31 | 69,440 ,, 82,880 | ° 3t : ., 73,920
| 35 | 78,400 ,, 91,840 | * : 5| 6 ,, 78,400
45 | 39 ‘ 87,360 ,, 100,800 | * 4 ., 89,600

50 | 43 96,320 ,, 107,520 | - ; ,, 96,320
55 | 47 ,, 53 |105,280 ,, 118,920
60 | 50 1 112,000 ,, 123,200 |
65 | 52 ,, 57 | 116,480 ,, 127,680 |
70 | 55 | 128,200 ,. 134,400 |
<75 | 58 ,, 62 | 129,920 ., 138,880
‘80 | 60 | 134,400 ., 143,360 |
‘85 | 61 5 | 136,640 ., 145,600
90 63 ,, 67 | 141,120 ,, 150,800

Norr To Tase C. (pp. 517-521).
To obtain the relation of stresses over 50 tons on the square inch, multiply or add
"two of the lines of figures given in the table. For instance, to find the number of kilos.
per square mi. answering to 60 or 65 tons on the square inch :—

Multiplication.
30 tons per square inch = 47°25 kilos. per square millimetre.
9

60
Addition.
50 tons per square inch *75 kilos. per square millimetre.
i 5 LR} »” '62 » ”

” i w L

517
APPENDIR I711.

TABIEE OX. —SHOW;NG How Toxs PER SQUARE INcH AND Lins. pRR Squane
NCH COMPARE WITH KILOGRAMMES PER SQUARE MILLIMEIRE

(Calculated by Jomy W. Hawr.)

Tons per | Lbs. per |Kilos. per§l Tons i
ons pe ! 2 s per | Lbs. per |Kilos, per§ Tons per | Lbs. Lilos
q. In. 8q. In. S5q. Mm. § S8q. In. 8q. In. Sq, Mm. § 8q. Il:z.l. Slz; 1[:?1' E;;l f;g.lgle.r

s | 50is | 16 | oo | iz | 107 | 1oos | s7ia | 20
5010 | 29,694 | 1591 | 1265 | 28338 | 1995 1510 | soess | s
1015 | 22,788 | 1509 | 1270 | 25aas | 2000 | ooy | Sross | 26
; 9 | 12 j 2000 | 1520 | 34048 | 239
1020 | 22,848 | 1606 | 1275 | 28560 | 2 525 ‘160 5
2 2 3 20-08 1525 34,160 | 24:02
1095 | 22960 | 1614 | 1280 | 25672 | 2 5 f %
2 | 22,96 2 8,672 | 20-16 | 1530 | 349272 | 241
1030 | 28072 | 1622 | 1285 | 28784 | 5 '384 :
. 32 : 28, 2024 | 1535 | 34,384 | 2418
1035 | 23184 | 1630 | 1290 | 28896 | 20- 5 :

: 5 ; : . 20-32 | 1540 | 34.496 | 2425
igig ga;zgg }gig 12:95 | 20,008 | 2040 | 1545 | 34608 | 2433
: 3, . 1550 | 34720 | 24
b2 |2 | b2 lug 2 2o | uE ) 2B K
1000 | 95744 | 1669 | 1310 | 2058s | dvos | Loos | S30is | 24

‘ 3,744 £ 2063 | 1565 | 35056 | 2465
1065 | 23,856 | 1677 | 1315 | 29.456 | 2 5 516 60
: 3 577 i 2071 | 1570 | 35068 | 247
1070 | 23,968 | 1685 | 1320 | 29568 | 2 5 5 4
7 20 | 29 079 | 1575 | 35.280 | 248
1075 | 24,080 | 1693 | 1325 | 20680 | 20 : :
. : g ; 29, 2087 | 1580 | 35392 | 24
1080 | 24192 | 1701 | 1330 | 29792 | 20 g : %

: 5 2 | 2095 | 1585 | 35504 | 2496
1085 | 24304 | 1700 | 1335 | 29904 | 21 56
. \ 7 , X 03 | 159 | 35.616 | 2504
1090 | 24,416 | 1717 | 1340 | 30,016 | 21- 5 | 38 5
: 4 : 30, 10 : 5,72 :
1095 | 24528 | 1725 | 1345 | 30098 | o118 | i i A L
: : 1350 | 30,240 | 2126 | 1600 | 35,840 | 25-20
LBl RS TS B OR e
: 75 3 : 142 | 16:10 | 36,064 | 25
1110 | 24,864 | 1748 | 1365 | 30576 | 215 5 : o
; 186 4 : 50 | 1615 | 36176 | 25-44
1115 | 24976 | 1756 | 1370 | 300688 | 215 : )
. 97 370 | 30, 2158 | 1620 | 36288 | 925
1120 | 25,088 | 1764 | 1375 | 308 5 | 1625 ‘ A
: : 800 | 2166 | 1625 | 36.400 | 255
1125 | 25200 | 1772 | 1380 | 30,912 | 2 3 ; Bt
: 5,201 : 30,912 | 2178 | 1630 | 36,512 | 2567
1190 | 25312 | 1780 | 1385 | 31024 | o : t ﬁi
30 | 25, : 31, 0181 | 1635 | 36,624 | 2575
1 P ¥ ) o Q 5
I 23 g;ggz 1788 | 1390 | 31136 | 2180 | 1640 36736 | 2383
L) | 25586 ]ggsg 1395 | 31248 | 2197 | 1645 | 36,848 | 2501
I 5,64 0 1650 | 36,960 | 2599
e | i | o | o | me | 58 B | B
1165 | 25, ; : 472 | 22- 1660 | 37,184 | 2614
H‘gg ggggg ;337 ii{@ 3}234 2221 | 1665 | 37206 | 26:22
6 g 35 15 696 | 2220 | 1670 | 377408 | 26
1170 | 26,208 | 1543 | 1420 | 318 7 7 898
70 | %, 2 808 | 22:38 | 1675 | 37520 | 26
175 | 26,320 | 1851 | 1425 | 31.920 o '6 548
_ . 2 : 2244 | 1680 | 37,632 | 264
el B B ARl R 2054
8 66 35 | 39, 2260 | 1690 | 37856 | 26+6¢
Hgg 20,056 | 1874 | 1440 | 39956 | 2268 | 1695 | 37 068 22?3
6,768 | 1862 | 1445 | 32,368 | 2276 '
_ 1450 | 32,480 | 2284 | 1700 | 38,00 | 2677
%ggg ggssg 1890 | 1455 | 325502 | 2292 | 1705 | 387102 | 26-85
155 27’?31 1898 | 1460 | 32,704 | 2299 | 1710 | 38,304 | 2693
210 | 2rlos | 19 06 | 1465 | 32,816 | 2307 | 17-15 | 38416 | 270)
s 27,..26 1914 | 1470 | 32,928 | 2315 | 1720 | 38,528 | 2709
2 27,243 1921 | 1475 | 33040 | 2323 | 1725 | 38640 | 2717
o | 2140 | 1929 | 1490 | 33152 | 2331 | 1780 | 38752 | 2795
230 | 21502 1957 | 1485 | 33264 | 2339 | 1735 | 38864 | 2733
B 27,’93 1945 | 1490 | 33376 | 2847 | 1740 | 38976 | 2740
1240 | 2rms 1953 | 1495 | 33,488 | 2355 | 1745 | 30,088 | 2748
24 | 2psss 19:61 ‘ 17:50 | 39.200 | 2756
: 1969 | 1500 | 33,600 | 2362 | 1755 | 39,312 | 2764

—




METALLURGY OF STEEL, 3 : APPENDIX III.

TABLE CX.—Continued. . TABLE CX.—Continued.

|
-

! | 4, " K
Tons per { Kilos. per § Tons per | Lbs. per |Kilos, per § Tons per e 4 Kilos. per] Tons per | Tibs. per |Kilog. per ] Tons per | Lbs. o

8q. In. Sq. M. § 8q. In, 8q. In. | Sq Mm. § Sq. In. = i ; 8 8q. Mm. | Sq. in. 8¢.Tn. |Sq. Mm, | Sq.1n o Kilos. per

8y. Mm,

1760 | 39,424 | 2772 | 2030 | 45,472 2300 | 51,520 | 36 : 4 57,680 | 4056 | 2845 | gs70

1765 | 39,536 | 2780 | 2035 | 45,584 9305 | 51,632 | 36 E 3 80 | 57792 | 4063 | 2850 | eo'mas ggggﬁ 14906
17770 | 39,648 | 2788 | 2040 | 45,696 2310 | 31,744 | 36- - 85 | 57,006 | 4071 [ 2855 | e300 | 4t 60,888 | 40-14
1775 | 39760 | 2796 | 2045 | 45,308 2315 | 51,856 | 36 F 2 58,016 | 4079 | 2860 | 64064 0112 | 4950
17-80 | 39,872 | 2503 | 2050 | 45,920 2320 | 51,968 | 36 ‘ 58,128 | 4087 | 2865 | 64176 10,112 | 4930
17-85 | 30,984 | 2811 | 2055 | 46,082 9325 | 52,080 | 36 ] @an | se s 10,224 | 4938
17900 | 40096 | 2519 | 2060 | 46144 2330 | 52,192 | 36 58,260 | 4095 | 2875 | 64400 10,336 | 4945
1795 | 40,208 | 28-27 | 2065 | 46,256 | 3252 | 2335 | 52,304 | 36- 3 58,352 | 41-03 | 2880 | 64512 10,448 | 4953
20770 | 46,368 9340 | 52,416 | 36 a4 58,464 | 4111 | 2885 | o4'0oa 10,060 | 4561
18400 | 40,320 | 28:35 § 20:75 | 46,480 2345 | 52,598 | 36- ‘ 58,576 | 41-19 [ 2890 | 64.736 70,784 e
1805 | 40,432 | 2843 | 2080 | 46502 2350 | 52.640 | 37- : 58,688 | 4126 | 2895 | 64 848 el B bl
1810 | 40,544 | 2851 | 2085 | 46,704 | 3: 9355 | 52,752 | 37 - 58,500 | 4134 10,886 | 495
18:15 | 40,656 | 28-59 | 2090 | 46,816 2360 | 52,864 | 37- 1 30 | 58012 | 4142 | 2000 | 6a.960 TLOS | 4093
1820 | 40,768 | 28:66 | 20-95 | 46,928 2365 | 52,976 25 ) 59,024 | 4150 | 2905 | 65,072 el o
1825 | 40,880 | 2874 2370 | 53,088 | 37 , 40 | 60136 | 4158 | 2910 | o181 1282 | s008
18:30 | 40,992 | 2882 | ... 2375 | 53,200 | 37 59,248 | 4166 | 2015 | 65296 344 | 5016
: o 2100 | 47,040 ol il oo 62 o : ) 71,456 | 5024

18:35 | 41104 | 2890 | 2102 | {050 2380 | 53,312 | } . 59,300 | 4174 | 2020 | 65400 Ta% |0
1840 | 4216 | 2898 | 2170 | (PR 2385 | 53424 | 37 i 5 | 50,472 | 4192 | 2995 | 5520 ‘ 32
18:45 | 41,328 | 2006 | 2 PR 2390 | 53,536 | 37" g 1 50,584 | 4189 | 2050 | occoy
1850 | 41440 | 29-14 | 2110 | 47,376 2395 | 53,648 | 37 65 | 59,696 | 410 : ’ 71,680 | 5040
- ot e 2120 | 47,488 o s ] ) - 7 2935 | 65,744 71,792 | 5048
1856 | abss2 | 2922 | 2100 | Gl 50,808 | 4205 | 2940 | 65,856 71,904 | 5056
1860 | 41,664 | 2020 | 5 50 | 4o'npo 2400 | 53,760 8 59,920 | 4213 | 2045 | 65968 Ao | B
g | ane | ey § 200 | Grhos 2105 | 53,872 | 37 : 60,032 | 4221 | 3050 | o8 'oe 12016 | 504
1§70 | 41,888 | 2945 § 51790 | Lot 2410 | 53,984 | 3798 | 60,144 | 4299 | 2955 | 66102 7218 | 5071
= c oq- < ) 94 = . ) i ; > j &350 72, 5079
1875 | 42,000 | 2953 | 2143 | (T0% 2415 | 54,06 B 60,256 | 4237 | 2060 | 66504 2o | W
1880 | 42112 | 2061 | 2145 | 48,04 9490 | 54208 | 3% 60,368 | 4245 | 2965 | 66416 o e
y - S 2150 48,160 940 g - - 3% 72,464 5005
1885 | 42224 | 2969 | 2120 | Lot 2495 | 54,320 . 2970 | 66528 245 | 50
1590, | 2,38 | 2977 § 510 | (2t 2430 | 54,432 | 38 ’ 60,480 | 4252 | 2975 | ege40 12,076 | 8103
1895 | 42,448 [ 2085 | 2100 | $2ioe 2135 | 54,5644 | 38: 60,502 | 4260 | 2080 | 66752 12688 | Sl
2170 | 48,608 2440 | 54,856 | 384 1 10 | 60,704 | 4268 | 2955 | 66,864 72,912 | 5127
1900 | 42,560 | 2092 | 5172 | 40700 2045 | 54,768 | 35° : 60,816 | 4276 | 2090 | 6¢ 076 Dee um
1905 | 42,672 | 3000 | 5180 | ioams 2450 | 54,850 | 38 20 | 60,928 | 4284 | 2095 | 67088 78136 | 51-a0
1910 | 42,734 | 3008 | 2100 | ioons 2455 | 54902 | 38 61,040 | 49-02 13188 | 8142
1915 | 49,806 | 8018 | 2100 | 10055 2460 | 55,104 | 38- 2 61,152 | 4300 | 3000 | 67.200 A0 e
1920 | 43,008 | 3024 3105 49’ i'ﬁB 24:65 | 55,216 | 38 : 61,264 | 4308 30056 | 67,312 73,27‘) s

1925 | 43,120 | 3032 A 2470 | 55398 | 38- - 1 61376 | 4315 | 3010 | 672t 13,58 | B1:
1930 | 43.232 | 3040 2475 | 55440 | 38- : 61,488 | 4323 | 3015 | er'ese e |\ S
1935 | 43,344 | 3048 | 22:00 | 49,280 2480 | 55,552 | 39 | 61,600 | 4331 § 3020 | 67648 N8508 | £ta
1940 | 43,456 | 3055 | 2205 | 49,302 2485 | 55,664 | 39° 61712 | 4339 | 3025 | er'760 3, 51:90
1945 | 43568 | 3063 | 22110 | 49,504 2490 | 55,776 | 39- 61,824 | 4347 | 3030 | 67872 73,920 | 5197
1950 | 43,680 | 3071 | 2215 | 49,616 2495 | 55,888 | 39- 61,936 | 4355 | 5035 | oy ons o | 8197
19656 | 43,792 | 3079 | 2220 | 49,728 ] 62,048 | 4363 | 3040 | 68096 e 55_%
1960 | 43.904 | 3087 | 2225 | 49,840 2500 | 56,000 | 39° 62,160 | 4371 | 30-45 | 68,208 nia | e
1965 | 44,016 | 3005 | 22:30 | 49,952 2505 | 56,112 | 3045 | 8 80 | 62,272 | 4378 | 3050 | 68320 74,256 | 522
1970 | 44,128 | 31:03 § 22:35 | 50,064 2510 | 56,224 | 39 i 62,384 | 436 § 3055 | g8432 74480 g;.;”
1975 | 44240 | 3111 | 22040 | 50,176 | 35 2515 | 56,336 | 39° . : Gass oo | oo | oo 1450 | s
1980 | 44,352 | 3118 | 2245 | 50,288 2590 | 56,448 | 39- 1 62,608 | 4402 | 3065 | o5 656 14502 | 6248
1985 | 44,464 | 3126 | 2250 | 50,400 2525 | 56,560 | 39° i 3070 | 68,768 T | 8258
1990 | 44,576 | 3134 | 2255 | 50,512 2530 | 56,672 | 39: 62,720 | 4410 | 3075 | 65850 ivas | o
1995 | 44,688 | 3142 | 2260 | 50,624 2535 | 56,784 | 39 : 05 | 62,832 | 4418 | 3080 | 68992 el
2265 | 50,736 2540 | 56,896 : : 62,944 | 4496 | 3085 | 69,104 75,162 | 5284
2000 | 44,500 | 31-50 | 2270 | 50,848 2545 | 57.008 | 4008 [0 %5 | 68,05 | 4421 | 5090 | 69216 T
2005 | 44912 | 3158 | 2275 | 50,960 9550 | 57,120 | 40-16 | 8 | 232 | 63165 | 441 | 3095 | 69,328 75,376 | 5300
2010 | 45024 | 8166 | 2280 | 51,072 2555 | 57,232 | 40° - 83,280 | 44-40 . 75,876 | B300
2015 | 45,136 | 3174 | 2285 | 51,184 | 35 2560 | 57.344 | 40- ‘ 63,392 | 4457 | 3100 | 69,440 75,600 | 53416
2020 | 45248 | 3181 | 22:90 | 51,296 2565 | 57,456 | 40 ‘ 63,504 | 4465 | 3105 | 69,562 t5ie | bags
2095 | 45,360 | 3189 | 2295 | 51,408 92570 | 57,568 | 40 B 63616 | 4473 | 3170 | 69004 i |

———




METALLURGY OF STEEL. E T APPENDIX.

TABRTE OX.—Cantinued. TABLE CX.—Continued.

ey | | | | ‘ | |
: |

Tons per | Lbs. per |Kilos. perf Tons per | Lbs. per |Kilos. per § Tons per Lbs, per | Kilos, per i Tons per | Lbs. per | Kilos.per§ Tons per | Lbs. " LS "

Sq. T, Sq. ]]'.Jn. | Sq. Mm. § Sq. In: 8q. In. Sq. Min. 8q. In, 8q. In. Sq. Mm, 8q. In. Sq. In, Sq. Mm, Sq. In, 8q. I%f.r ];:!!ngﬁfr IEH.BII:? stlhiﬁ’,f’

3390 | 75,936 | 5339 | 3660 | 81,984 | 57-64 | 39-30 | 88,032 | 6190 ] 5 94,080 4475 | 100,240 | 70448 e
3395 | 76,048 | 53-47 | 36:65 | 82,006 | 5772 | 3935 | 88,144 | 6198 ) : 04,192 44:80 | 100,352 | 70°56 182’553 33-%’
3670 | 82,208 | 57:80 || 39-40 | 88,256 | 6205 ! 94,304 44:85 | 100,464 | 7064 50 | 106400 | 7481
3400 | 76,160 | 5355 | 3675 | 82,320 | 5788 | 3945 | 88,368 | 6213 ; g 94,416 4490 | 100,576 | 7072 106512 | 74-59
3405 | 76,272 | 5363 | 3680 | 82,432 | 5796 | 3950 | 88,480 | 62:21 : 4,628 4495 | 100,688 | 7080 106,624 | 7497
3410 | 76,384 | 5371 § 3685 | 82,544 | 5804 J 3055 | 88502 | 62729 : 94,640 106.736 | 7505
3415 | 76,496 | 5379 | 3690 | 82,656 | 58-12 | 39:60 | 88,704 | 6237 % 94,752 4500 | 100,800 | 7087 106.848 | 7513
3420 | 76,608 | 53-86 | 36:05 | 82,768 | 5820 | 3965 | 88,816 | 6245 ] i 94,864 4505 | 100012 | 7005 106,960 | 7521
3495 | 76,720 | 5394 3970 | 88,928 | 6253 ‘ : 94,976 4510 | 101024 ?3; 107072 | 7508
3430 | 76,832 | 5402 | 3700 | 82,850 | 5827 | 3975 | 89,040 | 62°61 : 45 | 95,088 4515 | 101136 | 7111 107,184 | 7536
3435 | 76.944 | 5410 | 3705 | 82,992 | 58:35 || 3980 | 89,152 | 6268 | NS : 95,200 4590 |01z | o 107.2 i
e plat i =4 b B EQ. RE Q v . y E 95,312 o ,248 71'19 "!-496 7544
3440 | 77,056 | 5418 | 37:10 | 83,104 | 58+43 | 3985 | 89,264 | 62776 { IS 2 5,312 4525 | 101,360 | 7127 107,408 | 7552
3445 | 77,168 | 5426 | 3715 | 83,216 | 5851 § 3990 | 89,376 | 6284 i 95,424 4530 | 101472 | 7135 ; %
3350 | 77.280 | 5434 | 3720 | 83,328 | 5859 | 3995 | 89,488 | 6292 |°N - : 95,536 4535 | 101,584 | 7143
3455 | 77,302 | 5442 | 3726 | 83,440 | 0867 : 5 ggijtg 4540 | 101695 | 7150 }8;(5)‘2g ;g ?g
g = A . -y i Fiod 3 ' sz ‘68
8060 | 71004 | BidD f T80 | Raee | saeg | 2000 | sapin | 6568 1 Bl 45445 | 101,808 | 7158 107744 | 7576
& R 57 § 3780 | Senre | tegp ] 4005 | samiz | 6308 95,084 sl Bl B 107,856 | 7584
3470 77,728 5465 3740 83,776 5890 40-10 50,824 6316 - kg 4555 102,032 7174 10:9( L -
3475 | 77.840 | 54:73 | 3745 | 83,888 | 5808 : 1= ; 96,006 45 g . 7,968 | 7591
o L e o ae | 40156 | 89,936 | 6324 95 | 96 45'60 | 102,144 | 71-82 108,080 | 7599
e 3480 | 77,952 | 5481 J 3750 | 84,000 | 5906 ¥ 4000 | gol048 | 6331 6,208 565 | 102256 | 719 I =
qg 3485 | 78064 | 5489 | 8755 | 84,112 | 5014 | 4505 | g1y | 6339 36 920 4570 | 102,368 | 7198 108,304 | 7615
| 3490 | 78,176 | 5497 | 8760 | 84,224 | 5922 ) , . : , 321 457 : oo ;304 5
s iy o o i o = 4030 90,272 6347 ) 3+ 06.432 575 10’2,460 7206 108,416 7623
3405 | 78,288 | 5505 | 3765 | 84,336 | 5930 | jo.ax el . 432 00 105w | o s 2
3770 | 84,448 | 5938 8 .} 90,884 5 ] 10 | 96,544 580 | 102,592 | 7213 108,528 | 7631
- S . i 25 R 4040 - 90,406 | 6363 ‘ - 96.656 | 4585 | 102,704 | 7291 108,640 | 76:39
3500 78,400 | 56°12 3776 84,560 | 5946 AR i d : : Gt | 4590 b )
o g A s conl W 4045 | 90,608 | 63°71 > 96.76 5 102,816 | 7229 108,752 :
35:05 | 78,512 | 5520 | 3780 | 84,672 | 5953 : i : 6,768 505 1702 | 7647
S50 | 78,624 | 5528 | 3785 | saese | soer | 4050 | %0730 | G2 25 | 96,880 i 8 108,864 | 7654
S i a L3 e sl 40'55 | “90,832 | 63:87 : 96,092 108,976 | 7662
35°16 78,13[’} 8536 3790 84,806 5969 4060 90,944 6394 ] | 4600 s 109,08 5
3520 | 78,848 | 5544 | 3795 | 85,008 | 5977 . i 02 ‘ 2t | 910 00 [103,040 | 7245 09,088 | 7670
S5o5 | 78960 | 8552 4065 | 91,006 | 64 97,216 46:05 | 103,152 | 7253 109,200 | 7678
3530 | 70072 | 5560 | ss00 | ssizo | sess | 4070 | OLIGS | SN o | 1o 46°10 | 103,264 | 72:61 109312 | 7686
Sx% | 7o1ss | sods | 3805 | spese | sous | 4075 | 91280 | GROE ; 50 | 97,440 4615 | 103,376 | 72:69 109,424 | 7694
Sodo | 19006 | 5575 | 3510 | s5.344 | coon | 4080 | 91302 | GEEUNEES 35 | 97,552 46'20 | 103,488 | 7276 109,536 | 7702
o245 | 70408 | 5583 | 3815 | 85456 | 6009 | 4085 | OLOML | GUCCE 60 | 97,664 4625 | 103,600 | 72:84 109,648 | 77°10
3550 | 79,520 | 5591 8556 | 6016 | 4090 | 91,616 | G4 65 | 97,776 46:30 | 103,712 | 72:02
e ac | okas | 8 i 220 | gooq | 4095 | 91,728 | 64:G0 SIS ; 97,888 46'35 | 103,824 | 73:00 109,76 :
3555 79,632 | 5599 < | 85,680 6024 ; ; 4 60 - J937
3560 { 79,744 38:30 | 85,792 | 6032 - | : 98,000 46:40 | 103,936 | 7308 109,872 | 7795
3565 | 79,856 | 56 38:35 | 85,004 | 6040 § 41:00 | 91,840 | 64°57 i 98,112 ; 3@_%0 104,048 | 73-16 109,984 | ‘77-33
35770 | 79,968 | 56 40 | 86,016 | 60-48 | 4105 | 91,952 | 6465 |5 : 98,224 43_39 104,160 | 7324 110,006 | 7741
35775 | 80,080 | 56 38-45 | 86,128 | 60:56 | 41'10 | 92,064 | 6473 98,336 46_59 104,272 | 7332 110,208 | 77+49
35:80 | 80,192 - 50 | 86,240 | 6064 | 41156 | 92,176 | 6481 1S 98,448 46'60 104,384 | 7339 110,320 | 7757
3585 | 80,304 | 56-46 § 3855 | 86352 | 6072 | 41-20 | 92,288 | 6480 ; kol Bl B8 110,432 | 7765
3590 | 80,416 | 565 35-60 | 86.464 | 6079 | 4125 | 92,400 | 6496 . S0 46._10 104,608 | 7355 110,544 | 7773
3595 | 80,528 | 56- 3865 | 86,576 | 60'87 | 41:30 | 92,512 | 65:00 N ; 98,672 46}5 104,720 | 7363 110,656 | 77:80
86,688 | 6095 | 4135 | 92,624 6513 e 98,784 4§Q 104,§32 7371 110,768 | 77:88
36:00 { 80,640 7 . 86,800 | 6103 | 4140 | 92,736 | 65:20 |8 _ 98,896 | 69 6:85 | 104,944 | 7379 110,880 | 7796
36:05 | 80,752 | 5677 : 56,912 | 6111 | 4145 | 92,848 | 6528 | ; 99,008 gf{f%lg 105,056 | 7387 55 ‘| 110,992 | 78:04
3610 | 80,864 | 56 38" 87,024 | 61-19 | 4150 | 92,960 | 65736 488 _ i 6:95 | 105,168 | 7395 111,104 | 7812
36-15 | 80,976 | 5694 38: 87,136 | 6127 | 4155 | 93,072 | 6544 4 99,232 111,216 | 78-20
3620 | 81,088 : 3805 | 87,248 | 6135 | 4160 | 93,184 | 6552 {RN = 99,344 4700 | 105,280 | 74102 111,528 | 78:28
3625 | 81,200 10 4165 | 93,206 | 6560 | S ; 39:‘}?6 47:05 | 105,392 | 7410 111,440 | 7836
36:30 4 81,312 : ’ 87,360 | 6142 | 4170 | 93,408 | 65768 NS : 9,568 4710 | 105,504 | 7418 111,552 | 7843
36:35 | 81,424 2905 | 87,472 | 61:50 | 4175 | 93,520 | 6576 5 165 33»539 47°15 | 105,616 | 74-26 111,664 | 7851
3640 | 81,536 33 | 39 87,58¢ | 6158 | 41:80 | 93,632 | 65:83 {EENN . 99;79- 4720 | 105,728 | 74 34 111,776 | 7859
3645 | 81,648 " 39 87606 | 6166 | 4185 | 03,744 | 6591 . : 100!90'_1_ 4725 | 105,840 | 7442 111,888 | 7867
3650 | 81,760 49 | 3920 | 87,808 | 6174 | 4190 | 93,856 | 65°99 IS ] 016 47°30 | 105,952 | 74'50

3655 | 81872 | 5757 | 3925 | 87,920 | 6182 | 4195 | 93,968 | 6607 {RNEE 100,128 4735 | 106,064 | 74'58 | 112,000 | 7875
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APPENDIX IV.

— e

RAPID DETERMINATION OF PHOSPHORUS AND MANGANESE.

Tae following rapid methods of determining Phosphorus and Manganese
may be found useful. The method for Phosphorus only gives comparative
and very approximate results, but is useful for determining whether thia
constituent is above or below a certain limit in the bath of a bagic Siemena
furnace previous to tapping. The Manganese method gives excellent '
results, even as compared with the gravometric method.

PHOSPHORUS.—Solutions required—
No. 1, 400 grms. of Ammonium Nitrate + 500 o.c. Nitric Acid made up 0

1,000 o.c. : : :
No. 2, 50 grms. of Ammonium Molyhdate + 100 grms. Ammonium Nitrate

made up to 1,000 c.c.

2 grm. of the steel is dissolved in 4 c.c. of No. 1 solution in a
@-inch test tube 1 inch in diameter, and is warmed ; when dissolved, 4 c.c.
of No. 2 solution are added, and the liquid heated to just the boiling
point, diluted with hot water to & mark to fill tube one-third fall, well
agitated, and compared for turbidity with two standard steels, treated under
identical conditions. Assuming it is necessary that the steel should contain
less than 08 per cent. Phosphorug, but not less than ‘05 per cent., two
standards of these percentages, respectively, are used. = The comparison can
be made in & few minutes, and enables the sample passer to say if the
Phosphorus is well under ‘08 per cent., and if the bath is ready to be

tapped.

MANGANESE, WALTER'S METHOD.—Solutions—

Nitric Acid, speeific gravity 12.
Nitrate of Silver, 1:33 grms. in 1,000 c.c. of water.
Ammonium Persulphate, 10 grms. dissolved in 30 c.c. of cold water immediately

before use.

Dissolve *1 grm. of steel in b c.c. of the acid, and heat in a water-bath
until all nitrous fumes are expelled. Add T} c.c. of Nitrate of Silver
solution and 3 c.c. of Ammonium Persulphate solution, well mix by pouring
solution to and from a clean test tube, place in water-bath (not allowing
water to boil), and warm for about two minutes after oxidation commences.
Cool in cold water, and compare with standard steels containing known
percentages of Manganese treated under identical conditions. It is abso-

ultely necessary that fresh Ammonium Persulphate solution should 'be =8

prepared every time.
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