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Table 11) Typleal Data for Manmal Oxyroelylens Cuolling of Low-Carbon Bieel Plale

Flats Dlameier Daygen Cuiling Cias tlon, eu ﬂlhi’l’tl—-——.
wf in, _l‘_-llﬁ.li:":: o R u‘"“rn 3 e apeen g
W oooooiionias D.0380-0.0400 15-23 20-30 45-55 7-8 0.37-0.45 0.06-0.07
b, B R e 0.0380-0.0585 11-30 16-28 50-93 8-11 0.63-0.72 0.08-0,11
My aass .+» 00380-0,0585% 17-25 15-24 B60-115 10-12 0.80-0.94 0,10-0.13
% +o. 0.0465-0.0606 20-30 12-23 B6-125 10-13 1.10-1.14 0.12-0.17
.- TR 0.0485-0.0585 24-15 12-20 117-143 12-15 143-1.95 0.15-0.20
bisaaressisnnney 0.0465-0.0505 28-40 9-18 130-100 13-18 1.78-2.89 0.18-0.29
IW ..ccvoese.. 0.0585-0.0810 35-48 a-14 143-178 15-14 1.88-3.18 0.21-0.33
............ 0.0470-0.0810 22-50 6-13 185-231 16-20 3.55-6.16 0.31-0.53
B e seesess 0.0870-0.0810 33-55 4-10 240-280 19-23 §.80-12.00 0.40-0.95
. B PR 0.0810-0.0860 43-80 4-8 263-1484 21-24 9.70-14.64 0.85-1.05
B .. . 0.0810-0.0860 53-T0 35-84 347-427 24-20 13.68-1983 0.01-137
B .iiscsiesan. 0.0980-00985 45-80 3.0-54 400-567 17-31 21.00-26.70 1.19-1.80
B e s b 0.0885 G0-T17 2.6-4.2 505-815 11.5-38.5 20.30-38.84 1.83-2.42
10 .... . 0.0985 15-98 1.8-3.3 610-760 36.0-45.1 46.00-6420 2.57-31.84.
13(e) ..... iy 0.1200 69-86 . T20-B80 423-51.7 47.70-103.00 3.98-6.05
in) Lowest speeds and highest g ble. For acetylene pressure datd, ses

tions are for inexperlenced operatan
dirty or poor material. Higheat spoads
Eaa conaumptions are [or expen
long cuta, and clean snd
ib) Because the enalire o
preheating Anmes more
deaign than of the thickn
cul, presaure data have

of manufscturers of spparmtus.
ghrond 12-in, thickness, the critical data
idgcutting practices are greatly affected
#iditlon of the metal and the akill of
reaulting in wide mnges of data,
. tha table haa been terminated
lcknesa. In Table 3, on machine
range s extended to 36 In.

w-Carbon Bieel Plate ()
gl 1 S e—

—
L% o g AR Daygen Acelylene

. T -9 0.34-0.38 0.05-0.06

s 11 0.34-088 0.07-0.08

g 12 0.86-0.89 0.08-0.08

. 0-13 1.04-1.24 0.11-0.12

: 2-156 1.45=-1.54 0.14-0.18

.......... . a-16 1.83-1.86 0.17-0,189
IV i 14-18 3.20 0.23-0.24
1 . P 16-20 3.70-3.72 0.29-0.82
. R L 18-23 6.00-8.04 0.42-0.45
& anrean vxs  0.0810-0.086 21-26 8.53-9.02 0.58-0.45
, S vevg. D.0B10-0.080 23-29 1087-12.62 0.77-0.84
13 . vees  0.0080-0.00F 26-32 1510-17.78 0.98-1.16
B owescawsnnnis 0.0080-0.0005 31-39 25.52-17.30 1.58-1.88

10 T 0.0095-0.1100 17- 1.5 37.50-42.10  1.25-2.55

12 seisness 0.1400-0.13 - 49.70-80.00 2.97-3.50

W piiay swes 3 (d}) (d)

" .. A (d) (d)

18 .. . (d} (d)

I aeenansn e {d}) (d)

a0 ran ! =‘ (d} (d)

- i 0. 58 {d} (d)

'“ s senes '!!- e} 2487 (d) (d)
.......... 0 HD {H 1773 (G (d)
............ 0. '!9!} h'.'r 3077 (d) (dj

H e (d (d}
srmnn b e (di (d}
........... (di (d¥
.......... i.'l} 2 -i (d) (d}

L‘nttl-n: With One- !‘lrtgfl"r" nl Moxzle Ill;h Speed T‘lplj

0.108

0183
1 ........ 0.20
L S lnn- m |'ru 1I 031
- IR S PR R 100 13 230 2,’- 152 038
- R B X wed BS 10 270 a2 54 .84
L B R B85 ] 230 a5 73 0.78
B e iy 110 B 295 35 0.1 087
B T A 125 7 435 as 124 1.00
bV e e a0 L 485 a6 16.5 1.20
L Ry 100 544 SR0 36 21.2 132

inl Column valurs do not necesaarily vary In
exacht proporilon o plate “thickness, becnuse
stralght=line relntions do ot exlal amaong prea-
aure, speed, and orifice sizes.

by Loweal aperida snd highest gas consumj-
tlons sre for Inexperlenced operatoms, ahort cuta,
dlrty ar poor materinl Mighesl aperds and low-
eal gas consumptions are for experienced opers
atork, long cuts. rlean snd goud mosterinl.

lel Berause Lhe pressure of acetylene for the
preheating Aamea ls more & function of torch
dealgn than of the thickness of the part beliig
cut, pressure dals have been omitbed from
this table For scetylens presaure dals  see
charls of manufsciurers of apparstua

{d} The dsia for 12 to 38 In. are for torchea
with Iarge tipa, using large volumes of ocLfRen
al low pressuren, Pecause the apeed depends on
the eondition of the materisl being cut and
the akill of e operator. no Agures are ;l'l"ll'l-
for gaa conlsumption per linear fool,

jel Cutting apeeds vary from 4 Iipm for light
pectiona to 3 Ipm for heavy seclions,

(11 These data are for divergent orifices that
nawe rontrolled expansion ips, permitting the
usre of relatively high oxygen pressuress so as
wy expand the cutting nxygen through the orls
Aces, Thus the gaa siream has high velocity and
la relatively narrow  Higher speeds and lower
apecifie conaumption of oxygen reaull



Table 371 Typlesl DNais for Manusl Oxy-Naloral Ges Sirsighi-Line
Cotting of Low-Carbon Steel Flate (n)

Mol i vy Approniraie

Plais IMarmeler idaygen hsiui el gus Cutiling EaS Frnsu L bEn
Lhilck- af culling Pressure, PEFARUTE, sgrd, e w B [ F AF e————
s, . arifise, in. « pal na per ag In. pmi b i « iaywen Haturel gas

MW ocessssnsrarsarsenss 0.048 15 k| 20 Lo 28 5 A

Mosisarsrsssrsarssnss 0048 18 i 18 to 28 35 10

M b R R h s ks 0.048 20 3 16 1o 20 45 14

L T P I e B L. 0080 a0 a 13 o 17 50 18

R T b B e SR 0,058 15 3 10 1o 15 15 20

| e A seees 0059 40 1 91013 100 4
IW Liveis ek bk A 0067 40 3 Tloll | 145 26
N T TN N7 LI .o« D067 45 3 GinlD 10 24

- e T AT PR T ) 50 k) Gind 45 o

X cisasiwsaesdasyaesea 0.083 50 k] Slod 10 a2

i .. . b 0.093 55 3 StoT 3i0 16

B .. . PN - X1 - | G 3 406 400 40

B ciaceiasns sannsns 0110 60 3 4loB 470 48 .
: ARy R S e UREL ] dtlos 520 52

B oiinsssseaesnianiasine o110 J o4 5n0 568
10 cevvcinnsnssnnsnniss 0110 dto4 850 60
12 sesvareransssassss  GJALO 3ol 1000 o4

in) Uning injector-type Lorch
tipa, ib' Variastions In cutlting
cauned by mill scale on plate,

Table 41| Typleal Dala 19 hape Culllng of Low-Carbon
Flais
Cuttl w
w-‘l li'"':.- t-ﬁ'l.hh"
. Ipmil) lsppron )

E ' areenresssd 1 o 12 18 to 28 0.08
2 WA D . — 18to26 °  0.08
R 16 to 24 0.08
v . armemaas 18 to 23 0.08
...... 16 to 22 0.10

: S st 14 to 20 0.10
3 o e ] 4 tols 0.12
T R T [ Jatols 0.12
e 8 11to 17 0,12

1. _ Wtols 012
3 ftols 0.13
3 Lo s, 1 0 Biol4 0.13
- e “ u‘nﬂ 2 ] Btoll 0.14
e e - | RGN 48 3 Btol2 1 100 Ttoll 0.14

- R, S Y 50 ¥ 10 to 14 105 12 015
4o iiiaiiangasa sess 0,073 50 10to 14 10 1 0.15
1% 3 0 3 0.17
. i, ¥ [ 0 4 0.17
) g N FR..1L 0% '] 4 0.18
1. 0.088 50 3 10 to 14 1 120 Stog 0.8
gﬂ iy Baricl R g.::: g: g }gt;; 1 120 dtod 0.18
e e, G i 1 120 itoB 0.18
e ] &0 a 10 to 14 1 120 ItoT 018

(s8] Two-plece tipa for high-speed machine oxygen rity, Mame adjustment, conditicn of
cutting. IW Varisationa In cutting spoeds may 'qulpmuﬁl:, Impurities m‘-ml. -:n'a variation in
bs cw by mill scale on plste, varistion In hest content of natucsl gas.



Table 50 Trll!ll Data for Machine Oxy-Naloral Gas Drop Cuoillng of Bhapes
From Low-Carbon Bicel Plate 10 Lo 21% In. Thick(s)

THameiar Prehiesi Cutiing Culling I?ul“n-
Uhikel =
BtV o S o
0.250 35 Lo 45 5 n 3.25 1400
0.281 35 to 45 5 8 3135 1750
0.281 A5 Lo 45 5 EL 10 1500
0312 35 to 45 5. 28 4.25 2245
0.312 35 to 45 §° 8 3.0 2245
o312 35 to 45 5 o 1.18 2385

in) Two-plece recessed Lips with milled preheat Autes (heavy prehest] snd straight-bore cutting-
oxygen orifices. (b) Fressure messured st Lorch Inlet.

TableGTI Typleal Saas

L]

G = - hi-Line Culling of Low-Carbon
— = . et inlckin)

Dinmaler
arit "

n)

cutting-oxygen oy

i Table'IT| Typleal Da
Freas

— TV ton, e ——————y
Culling ?mm

sRyEEn SAFREn Fropans

Two-place

716 to

H“ 200 to 375 &6 Lo 106
B40 to 1500 200 to 375 66 to 105

Flate Cutting Cullin
e 3

| aﬁﬁﬁ%ﬁ%“‘” it

L I

aes T0 .

25

T3 200R 3 ; ] Lo 25
vor 68 280830 (OO : o190 i to 25
n 2 1! 40 to 50 55 to 65 5010 tlo25
lum 40 to 50 &0 to 15 5 to 10 12 Lo 25

S0 10 12to 25 -

s AIEERAIS NS

e d Btoll 50to60 210 to 265 lﬂ'ﬂb!ﬂ 20 Lo 50

b 50 to B5 645 to BG5S 30 to 50 60 Lo 150
Cutling “‘Ilh Migh=8pred Tips

75 32to 38 60 L0770 20 Lo 25 S5 10 7 to 25

72 28t032 70 LoB0 30 Lo 40 5w 10 T Lo 25

+es B8 201037 70 LoBO 55 Lo G5 5 to 10 T 025
ces 61 24tol0 B0 PO 75 to 95 5tol0 12 1o 25
veaw 56 20 w26 80 LW S0 115 vo 130 G5 lolld 12 10 25
se 56 1Bto24 B0 LoR 116 o 130 Stolo 12 Lo 25
ves 54 16020 70 o8O 155 o 170 10 o 20 20 to 35
54 151w 19 B0t 0D 170 L 1RO 10 o 20 20 to 35

.i*%1 141018 B0In30 215t025%  10te30  201ad5

0 B2 12to17 BOlo0 20510255  10to20 201035

voe A8 100015 BO Lo B0 226 Lo 400 10020 . 20 0 35

46 ‘Oto 4 ROLODO  J75 Lo 4125 10 to 20 20 Lo 35

1’7’&.
o

Iwcety befie - ploge
Culliog

Cutiing
PIFAMUTE, Fube of Aow,

Pl &

Ity 1500 to 2510 300 to 375 55 to 108

1000 to 3150 220 to 436 60 Lo 118
, 2080 to 3850 350 to 450 80 to 126
2570 ta 4400 250 Lo 450 &0 Lo 138

i (heary prahest) snd stralght-bore

"Low-Carbon Sieel Plate, Using Siandard-
h-Bpﬂd {:ultlnr Tipaial

dldne —
Fut

widih,
n

S5C50 68EED
=
S coooo

=28

i

=

B B s e

e A3 IR AT B3 M3 KB B
=5
=
EESE55EB8EE8E
Sotom

288555
EEEEEE
ZasBES

l.l'.ill:blﬁ

W2 RS B B B B3 D R RS
856 605850
= 2=

IS Lo LR

EE5EE EEEEEE

AL ooSooo

c5
=

Ginlo 10 to 15
fita 10 10t 18

0.025
0.0
005
008
o.07
007
0.08
oo8
0.09
009
0.10
012

(sl All recommendations are for straight-line cutting with s theee-liwe tirch perpendicular to
ir) Presaure of cutting oxygen

work.

ibl All Uips ere of deslgn recommended by the auppller

ineasured st the torch,

52
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Table BN Operating Conditlons and Comparstive Cesta for Siralghi-Line Gas Cotting of Low-
Carbon Steel Plate With Fouor Fuel Graes (FExample 347) ()

Hiem Areln e L ETE T ) | AETIY TR Halursl gas
Cutting Ys-In=Thivk Flate
Type ol culting tip .........000a-s A5ic GRS A6k A1)
Culbling- u:yr.!n oclnu ’
Tip No. : i . 1 1
Drill-slze Nu 0 (7.1 . (g} a8
IMnmeter, 1n. 5 Al Tarat 0y TN oL 0.031
Optimuin cutiing wrﬂ.t Inmu! 5 35 a2 4l
Fuel-gas pressure, pal ..o cveweeniaan, o i L 45
Fuerl-gas Now, ¢l .csrscrnnnnanas R 23 13 27 45
Preheat oxygenif) :

Pressure, Ppal o.ooieviniananis 8 a0 20 u
i S| L e ey T 28 1% 1o T4
Ratlo of oxygen to fuel gan ......... 1.2 1 Il 40l 1.7t 1

Cutting oxygenif) :

Preamure, Pl oCciiisisiiindiaay ey ceae (il (§1] 100 100
FIOW. B o ciis waasiiansasnssssssnsies sies i) a5 75 T5
Time per 100 ft cut. L ] T o w1 0.5% 0AT1 0.625 0 645
Puel cost per 100 fLoet . .oovaennisincinanss $0.32 $0.15 $0.04 " 8002

Cozt of preheat and cutting ot
oxygen per 100 {t cut:
Oxygen at 3018 per ) $0.13 $0.21 $0.17
Oxygen at $0.50 per 1 $0.36 $0.58 $0.48
Oxygen at $1.00 per, $0.T1 $1.16 $0.97
Direct labor cost per $1.85 $1.12 $3.22
Total cost of gas an
labor per 100 f:
Oxygen at $0.18 7F $3.13 $31.37 $3.41
Oxygen at 3050 =g £3.36 $3.74 $31.72
Oxygen at $1.0 ; $3.71 $4.32 $4.21
Type of cutling v Glod) 361 (c) 36lic)
Culting-oxygen orl
Tip No. ....: 3 3
Drill-size N e & a1 57 57
Diameter, In. ... 0.035 0.043 0.043
Optimum cutting 4 24 21 21
Fuel-gas pressi g 10 1 45
Fuel-gat fMow, 16 25. 45
Preheat r.u:um{ﬂ
A 30 0 25
Flow, 50 100 B0
Ratlo of & 3ol itol 18101
Cutting m:"mm
Pressure, 100 a5 95
Flow, cfh 130 140 140
Time per 100 1t cul‘.. 0,833 0.952 0.852
Fuel cost per 100 ft $0.27 30.06 30,03
Cost of preheat and oyt
oxygen per 100 [t cul:
Oxygen at $0.18 per -- 3027 10.41 $0.38
Oxygen st 30.50 per L3 $0.75 $1.04 $1.05
Oxygen at-31.00 $1.50 $2.28 $2.09
Direct 'ilbo i j54.16 $4.76 $4.76
Total cost o -
labor pef ?‘#
Oxygen a } $4.70 $5 21 4517
Oxygen at — $5.18 $6 06 $5.84
Oxygen at § 1 | $5493 7.10 $6 88
Cotting 2-In.-Thick Pt
Tyre of cudting L .....ccipeieaiguenagss 45(c) S40d) I6Lic) I6Lie)
Culting-oxygen
Ti -0 1- - 4 1
L <N 55 .13
H 0.062 0.052
Opul g 15 5 16.5
Fuel-g reasure, pai .‘.,,‘.‘,. 4.5
!'uelvlu w. Hh ...................... 45
25
.1}
1Bl
{.‘uuln: n:rnn (f):
Pressure, N R L e 100 105 106
Flow, lI:I'I'l ............................... 220 250 245 245
Tima per 100 ft cut, BF .. .ovvsrennronsanes 111 1.11 1.21 1.21
Fuel cost per 100 £ €Ut .. .cooeninnnenn.s $0.78 $0.34 $0.09 30,04
Cost of preheat and cutting
oxygen per 100 ft cut:
Oxygen st $0.18 per 100 cu ft ... ... ..... $0.51 $0.61 1081 $0.71
Oxygen at $0.50 per 100 cu 0t ........... £1.40 $1.70 $2.24 $1.87
‘Oxygen ab $1.00 per 100 cu fL ........... §2.81 $3.40 $4.48 $3.53
Direct labor cost per 100 It cutig) ... ...... $5.55 $5.55 $6.05 $6.05
Total cost of gas and direct
Iahor per 100 [t cut:
Oxygen.at $0.18 per 100 eu Ml ........... $6 B4 $6 50 $6.95 $6.80
Oxygen at $0.50 per 100 cu It . I $7 58 $8.38 $8.06
Oxygen at $1.00 per 100 eu e s $0.14 $6 28 $10.62 " $l0.02

- Is) Coata per 100 cu ft of bulk fuel pases were:
aretylons, $2 50 (eatimated: In-plant generated);
Mapp . 3103 propane, #0323 naturel aea,
$007, Ibj Blabllized methylacetylene-propadiene,
il Two-piece. high-speed cutting tip id) Two-
plece, high-apeed culting tip different In deslgn

feom Uip ueed with the ather fuel gases (o) Opti-
miurm cutbling speed waa faaleal apeed conalatent
with malntaining acceptahble guality « without
loas of cut, il Total oxygen requlred for eut-
ting Ineludes both prehest oxygen and culting
onyden. (g1 AL 35/ hr



Table ?ph Dimenslonal Tolerances Normally

rtsine ln I"udlel.hn Gu Cultlng of FPlate
ruu- |hl.'lm. II. - T'Iﬂrt#l'll'f';l‘
Up ln 1-& htlulln ................... s =Y
Over W obo I it s e s Ny
Over t'-l L R T e [ e Eal
ENEE A0 I s e s e e e ]
L T S B b TP
LB i T e o T e S P * 0
ver B to 10 Inclu:lw ................ i

For machine cutting with equipment I goosd
worklug conditlon, and with adequsie control
for minimizing distortion In eutiing shapea snd
long, Narrow pleces,

Ty T d Culllng-Oxygen Flow Rales,
Dprr‘t-lnl Pressur ¢ iy I'."utlln[ Hesvy Bieel Plate(s)

Work-melsl I-I'Il.rm
0., for thickoess.

llﬂlt basisib b of iy A r LW aneker, 10, 0
[T 1004 179 S | o 03337 0318 aA0 0w
12 10 -
1445 12
17 14 ¥
19 H ] i
% 18 )
24 20 :
7 a2 1™ ..... e .
29 T AT - & Ay ;
L] 26 k11 x .
33 28 26 -
38 30 9 ad R
kL1 a2 3 bf:
41 4 33 5
41 e a6 17
6% 38 EL] 9
48 40 40 k113
43 41 32 24
. 44 45 34 5
48 - 48 a0 27 -
48 . 50 8 28 e
o ) o B3 40 0 iy
s 11':»'1 El.'ll:I' e o 41 11 M
a iy 4“4 a3 a5
e e 48 34 26
p o 48 35 n
....... e A7 -1 M a8
Ill ﬂlh based on gas ru'ltlu pllu 0 to u n, = D l:onrv:r diameler
thick at speeds of 3 to 4 thy per uun ullnu = atraig) . TR
of ath w : % £ _-_':'h._.-f' #
B 5 a a X -
l. - u ' . oppras 20
L o e B h et
1“ (80f) to 130 times m-'m thickness s e s
} in hnu cutting, Cutling-oxygen consumption - e SYORT
for shape cutting ls generslly Dess, or slightly sbove, S
120¢; stralght-line cutting will use BOf to 100t b pppros 00 ——={  opproa 20




-

Table 1I1) Torch Seltings far Varlous Nevels,
Using Extrs Preheal Tip (Devel Adapieri in
Oxy-MNatural Gas Culling (30

(RIS =
g n Pressule
....._._.m"I rll..u-h_- HALJ: Epan -II Pt Figreenl
L3 .mh » (S bt Fen Ful gas o g
e Vevel Angle (o) of 435°
by i [ e no37 4% 10 13
A T e y 0037 45 1 13
L] LE LS TP | K1 L ] 10 1%
Ay 1, 1w .. o il 5
1 1 ‘ : w i1
1 I w11
llt l'a* | x ! ”:

Ak

srehes snd mixern

AULINENINEINS
MIANTAUNNIINGIAY
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AIaNuIn 1

N11U1A1 Optimal gain

#3179M797n Cost function

J = 0.5 <LZCL,) =
+ 0.5 J*°

- Y(t,_)1>
L Z(L) - Y(t) 1>

+<U(t]1R- tssassnnnsnas (M)
Tanil :
1-%1ﬁﬂﬂﬁﬁﬂﬂﬂﬁ1
F, » Q¢ Wng factor
Z(t) - Y(t)
fvua T
Zit) = = = g(t)

e i1

e D@,yﬁuﬂmi‘wﬂqﬂﬁ
ARSI TN g e e

vesaenees (U2)

27N Hamiltonian , H 3slddn
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