DRAWN OVER MANDREL

MARMON/KEYSTONE

STOCKS DOM TO O.D.

AND |.D. TOLERANCES
UNLESS OTHERWISE SPECIFIED

DOM SIZES PURCHASED OD & WALL

LS00 0D X 156 WA
H2H0DX 188WA
JE00DX 2H9WA
JE00DX 250WA
A5 0D X 250WA
1000 OD X 313 WA
1250 0D X 375 WA
1313 0D X 375 WA
1375 0D X 375 WA




DRAWN OVER MANDREL
0.D. and 1.D. Tolerances

Wall Percent 0.0.. Inches LD.. Inches The ovality shall ba within the tolerance at the left except whan the wall
0.0. Size Aange of 0.0, Owver Under Ower thickness is leea than 3% of the O.0. In such casas the additional owmality
lndar shall be as follows, but the mean diametar s hall ba within the spec ified
Up to 0,400 all 0004 0.000 _ _  tderance:
0,800 o 1,699 all 0,005 0.o0n 0.000 0,005
170010 2099 all 0,008 Q.ooo 0.000 0,008 Additional Owality
21001 2499 all 0.00yF 0.000 0.000 0.y CLI., nohes Tokranos, Ineh
2800t 2899 all 0.008 0,000 0,000 0.008 Up 1o 2000 010
2890010 3.299 all 0.004 0000 0.000 0.004
33000 3699  all 0.010 0000 0.000 0.010 Chemr 2.000-3.000 Incl. ms
3700 o 4009 all 0.011 0000 0.000 0.011 “ 4.000-4.000 ! 020
410010 4,499  all 0.o12 0.000 0.000 0012 u 4. 000-5.000 = 025
450010 4.809  all 0.013 0o00 0000 0013 P 5 (006,000 u o
4800105299  all 0014 0000 0000 0014 - & TR i - rore
E200 1o 5548  all 0.a15 Q.ooa 0.000 0.015 = S ORI = pope
EE50to 5999  undar& 0.a10 .10 0.010 0.010 : :
& and ower 0.009 0009 0.004 0.004 i B.000-8.000 4 045
5000 to 6.499 under & 0.013 0013 0.013 0.013 u 90001 0000 i ns0
GENI0GE8E wdmd | D05 0015 QDI DOiS “ 00 Fi i ; I
: 1o b. under . . = p u
Gandower 0012 0012 0012 0012 s - =
e A e aver G013 G013 0013 0013 '
ana onrar 3 3 . ' H
7500107999 under 0020 0020 0 0020 0.020 Straightness
B00010R400 e e G0e3  00g3  00e3  o0dea  The straighiness tolemnce for round tubing is
§and over 0016 0016 0016 0018 0.030" in ary 3 ft. langth up to 8.000 in. out-
8.500 to B.999  under & 0.025 0.025 0025 0025 side diameter. For 8.000 in. O.0. and abowe,
Eand cwar 0.017 0.017 0017 0017 the straightness tolerance is 0.080" inany 3 foot
£.000 to 9.408 ;nd-adr = SE'-?S ggﬁg ggﬁg ggﬁg Iengtl} I For lan l?gnder 1 f'I:tI the stlgagltgnt
and carar : : : : ness tolerancea shall be agread upon batwaan
8.500 1o 8.902 El':}-uadr Eﬁr B%g g-%g B-%g B-%g the purchaser (MamonKeystone Corp.) and
10.000t0 10599 al 0034 003 003 00 the producer.
11.000t0 11.2998 all 0.035 0035 0.035 0.035 . . .
1200010 12.899 all 0.096 0036 0036 0035 straightness, or camber, is measurad in any 2
13.000t0 13,299 all 0.037 0.037 0037 0.037 foot length by using a 3-foot straight edge and

14.00010 14.299 all 0.038 0.038 0.038 0.038 a fealar gauge.



DRAWN OVER MANDREL

Wall Thickness Tolerances

Wall ATS Over 875  Owver 1,875  Qwerd. 750 Wall ATE Qver 875  Ower 1,875  Qwverd. 750
Thickness to o to to Thickness to o o to
Inch BTS 1.8078 A.750 15000 inch b Fi] 185 A.750 15.000
.00 + .06 + . 006 +.008
- R o6 o ‘o
Rt E= ooz o2 g 220 +.007 +.007 +.008
-'-IIIIIE t Qo -'-IIIIIEI -Qoy - 007 - Q02
65 +.002 +.002 +.002 + 004 244 +.008 +.00R +.004
-0 -003 -003 004 -0 -0 -Q0e
o83 +.002 +.002 +.003 +.004 RETES +.008 +.009
-0 - 003 003 =005 -00E -QE
a5 +.002 +.002 +.003 +.004 400 +010 +.010
-2 -003 -3 =005 -010 -010
J0g +.002 +.002 +.003 + .05 438 +.011 +.11
-03 -004 -003 - Q05 -011 -011
Jd20 +.003 +.002 +.003 +.005 460 +.012 +.112
=003 - 004 -003 =005 -012 -012
134 A2 03 05 480 +.012 +.1M2
t.IIIEH T.DEEI t.IIIIIIS -012 -012
A +.0M3 +.0M3
AR J'-.'SEE f_ié.:'.;:'éa t.iglnjg -013 -013
563 +.3 +.M3
182 J'-.'SEE tiﬂjnjf Jf_i}.:::jé -013 -013
180 04 ) (06 .80 +.014 +.01 4
t.IIID-’f t.IIIIIIS t.IIIIIE -014 -014
203 04 104 A6 G000 +.M35 +.M3
t.IIIDS T.IIIIIIS -'-.IIIIIIT -015 -015
25 +.G + MG
e J'-.'Sgér f_ié.:'.::'ét t_ié.:'é'?? -016 -016
238 005 05 o7 B30 +.07 +17
t.IIIIIE t.IIIIIE *--.IIIIIITIr -017 -017
254 +.005 + 05 +.007
=006 -006 -7 For imtermediate wall, Use the talerance for e nearest listed
284 +.005 +.005 +.007 wall. I the intermeadiate wall falls equally betwean tao listed

- 005 - 005 -00F valls, uss the greater tole mnce.




ASTIM A-513

TABLE 1 - Chemical Requirements for Standard Low-Carbon Steelsh

Mote 1 — Chamistry mpresents heat analysis. Product analisis, exespt for rimmed or capped steel, isto be in aczodance with
usual practice 2= shown in Table 3.

Cimda Chermical Composition Limits, %%

Cesignation Carbon Manganese Phosphaorus, Sulfur

e rnas

W TE 1040 0.05-0.15 0.20-0.60 0.035 0.0345
MT 41045 0.10-0.20 0.20-0.60 0.035 0.o345
MT % 4045 0.1a-0.20 0.60-0.90 0035 0.035
T 1020 0.45-0.25 0.20-0.60 0.035 0.0345
MT % 4020 0.15-0.25 0.7a-1.00 0035 0345

A Rimmed or capped steels which may be ussed for the above grdes ar characterized by 2 lack of unifomity in their ¢hemical
composition, and for this mason product analysie = not technologically appropnate unkess mizappheation & cleady indicated.
B The ketters MT under grade designation indicate Mechanical Tubing.



A-513

TABLE 2 — Chemical Requirements for Other Carbon and Alloy Steels

Mote 1 — Chemistry epresents heat analvsis. Product analysis, exeept for rimmed or capped steel, isto be in acxomdance with
usual practicse as shown in Table 3.

Chemical Composition Limits, 9%

Girade
Designation Carbon Manganese  Phospharus, Sulfur, Silican Mzl Chomium  Maolrbdenum
e rnas
10048 040 mac 0.50 e 0.0325 0.025 - - - -
1040 0.0s8-0432 0.20-0.60 0.0325 0.025 - - - -
1042 0.A40-045 0.20-0.60 0.0325 0.025 - - - -
1045 042-0.1&8 0.20-0.60 0.025 0.025 - - - -
1016 0A42-0.1&8 0.60-0.90 0.025 0.025 - - - -
1047 0.44-0.20 0.20-0.60 0.0325 0.025 - - - -
1044 0.44-0.20 0.60-0.90 0.035 0.025 - - - -
1019 0.44-0.20 0.70-41.00 0.0325 0.025 - - - -
1020 0A4A7-023 0.20-0.60 0.035 0.025 - - - -
1024 0A4A7-0.23 0.60-0.90 0.0325 0.025 - - - -
1022 0A7-0.23 0.70-4.00 0.035 0.0325 - - - -
1023 0.49-0.25 0.20-0.60 0.035 0.025 - - - -
1024 0.48-025 1.20-1.65 0.0325 0.025 - - - -
1025 0.22-028 0.20-0.60 0.0325 0.025 - - - -
1026 0.22-028 0.a0-0.90 0.035 0.0325 - - - -
1027 0.22-029 1.20-1.55 0.035 0.025 - - - -
1020 027024 0.60-0.90 0.035 0.025 - - - -
1033 0.29-0.36 0.70-4.00 0.035 0025 - - - -
1035 0.34-0.328 0.60-0.90 0.035 0.025 - - - -
1040 0.26-0.44 0.60-0.90 0.040 0.050 - - - —
1050 0.47-0.585 0.60-0.90 0.040 0.050 - - - -
1060 0.55-0.66 0.60-0.90 0.040 0.050 - - — —
13240 0.28-0432 1.60-1.90 0.035 0.040 0.45-0.35 - — —
1524 0.4&8-0.25 1.35-1.65 0.040 0.0s0 - - - -
4418 0.4&8-023 0.70-0.90 0.0325 0.040 0.45-0.25 - 0.40-0.60 0.0&8-0.14
4420 0.248-0323 0.40-0.60 0.025 0.040 0.45-0.325 - 0.20-4.40 0.45-0.24
4440 0.28-043 0.7 5-1.00 0.025 0.040 0.45-0.25 - 0.20-4.40 0.45-0.24
G420 0.232-0.33 0.70-0.90 0.0325 0.040 0.45-0.35 - 0.20-1.40 -
SE20 0.4&8-023 0.70-0.90 0.0325 0.040 0.45-0.35 0.40-070 0.40-0.680 0.45-0.24
SE20 0.28-033 0.70-0.90 0.035 0.040 0.45-0.35 0.40-0.70 0.40-0.60 0.A45-0.24




A-513

TABLE 2 - TOLERANCES FOR PRODUCT ANALYSIS FOR STEELS SHOYYN IN TABLES 1 AND 24

Elemant Lirit, or WMaxirmum of Wariation, Cwer the Maxirmur Limitor
Zpecified Fange, %% Lnder the Minirur Lirit

Linder min, Chear Mlas:,
" ]
Carban to 0,145, incl. 0.0z 0.03
aver 0,15 1o 0.40, incl. 003 0.04
over 0,40 to 0.55, incl. 0.0z 0.05
Manganese to 0,80, incl, 0.0z 0.0z
aver 0.060 to 1.15, incl. 0.04 0.04
aver 1.15 1o 1.65, incl. 0.05 0.05
Phosphorus - - 0.04
Sulfur - - 0.04
Silicon to 0,20, incl. 0.0z 0.0z
ower .30 w0 0680 0.05 0.05
M- kel to 1.00, incl 0.0z 0.0z
Chmomium 1o 0,90, incl 0.0z 0.0z
over 090 1o 240, incl 0.05 0.05
Mahrbdenum to 020, incl. 0.04 0.04
over 0.20 1o 040, incl. 0.0z 0.0z

A |ndividual determinations may vary from the specified heat limits or mnges 1o the excent shown in this table, exept that any
ekment in a heat may notvary both above and below a specified range.



A-513

TABLE 21 — HARDNESS LIMITS AND TENSILE PROPERTIES FOH RGUND TUBING

Yied Stength, LIkimate Strangth, Elongation in 2 in. FE RE
k=i (MP2), min k=i (MP2), min ar 50 mm, ¥, min rin s
Az-Welded Tubing
jo0e 20 [(207) 42 [2080) 15 50 &
1040 3z (221] 45 1240) 15 55 =
1045 35 (244 48 (331) 15 58 &
020 38 (262) 52 (354) iz B2 -
1024 40 [276) 54 [372) iz B2 =
1025 40 [276) 56 (306 iz B5
1025 45 [210) B2 [427) iz B =
1030 45 [210) 62 [427) 10 70 =
1035 50 [345) 66 [455] 10 75 -
10400 50 [345) 66 [455] 10 75 i
13400 55 [373) 72 [405) 10 &0 2
1542 50 (345) BE [455) 100 75 -
41320 55 (370) 72 (406) 100 &0 i
4140 70 (485) a0 (524 100 85 -
Momnalized Tubing

1008 o3 (150) 28 (262) 20 = 55
1040 o5 (172) 40 (276 20 = 55
1045 20 (207 45 (310) 20 = 70
1020 35 (244) 50 (345) o5 i 75
1024 35 [241) 50 [245) o5 = 78
1025 37 (255] 55 (274) o5 o £0
1026 40 (276) B0 (414] o5 — 85
1020 40 (176] 6O [414] o5 = 85
10325 45 [240) 5 [448) 20 — ge
1040 45 (240] 5 [448] 20 i a0
13240 50 [245] 70 (483] o0 o 100
1524 45 (240] 65 (483 20 — Y
4120 50 [245] 70 (483 20 = 100
4140 65 [448) an (624) o0 - 105



A-513
TABLE 21 — Hardness Limits and Tensile Properties for Round Tubing

Conlinued
Yied Stength, LIkimate Strength, Elongation in 2 in. FE
k=i (MP2), min k=i (MPa), min ar 50 mm, %, min rmin
Sink Drawen Tubing
1008 38 [262) 48 [331) 7 B
1040 40 [276) 50 (345) g B
1045 45 (310 55 (370) g 76
1020 50 [245) BO (444) g 70
1024 52 [359) B2 [428) 7 70
{025 55 [270) 65 [448) 7 7o
1025 55 (379) 70 (483) 7 77
1020 B2 [427) 70 (483( 7 7o
1035 70 (4583 80 (552 7 g
Mandme=l-Drawn Tubing

1008 50 [345) BO [414) 5 73
1040 50 [345) B0 [414) 5 73
1045 55 [379) 65 [448) 5 77
1020 B0 (414 70 (483 5 &0
1024 B2 [427) 72 [406) 5 &0
1025 65 [448) 75 [547) 5 g
1026 70 (4583 80 (552 5 85
1030 75 (547) a0 (521) 5 87
1035 80 (552 a0 (521) 5 an
1040 80 [552) a0 [521) 5 an
1340 85 (586 95 (G55 5 a0
1524 20 (552 a0 (521) 5 a0
4120 85 (586 a5 (G55 5 a0
4140 100 (50) 140 [758) 5 an



A-513

TABLE 21 — Hardness Limits and Tensile Properties for Round Tubing

Conlinued
Yied Stength, LIkimate Strength, Elongation in 2 in. FE FE
k=i (MP2), min k=i (MPa), min ar 50 mm, %, min rmin s
Mandrel-Drawn Stress-Relieved Tubing

008 45 [210) 55 (270 iz 5o =
1040 45 [210) 55 [374) iz 68 -
1045 50 [345) B0 [414) iz 72
1020 55 (279 65 [448) 10 75 -
1024 58 [400) 64 [463) 10 75 2
1025 B0 [414) 70 (483) 10 77 -
1026 65 [448) 75 (547) 10 &0 3
1020 70 (483 20 (552 10 a1 —
1025 75 (547) 85 [586) 10 o5 -
1040 75 (547) 85 (586 10 o5 2
1240 80 (552) a0 (521) 10 87 s
1524 75 [517) 85 [586) 10 85 =
4130 80 [552) a0 (621) 10 a7 -
4140 95 [655) 105 [724) 10 an &



