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FNPRT::WANDS via FNPRT
JOB 1300

CLAMP_DAT.LPD_17247B_0;

File:

Owner UIC:
Account:

Priority:

Submit queue:
Submitted:
Printer name:
Executor queue:
VMS node:
Data Format:
Form:

1

$1$DKA100:[VMS$COMMON.DQS$SERVER]JCLAMP_DAT.LPD_17247B_
0;1

DQS$SERVER

FNPRT::

100

WH11X_LW16_PS
30-APR-1999 08:36:59.06
whi1x_lw16@ppd wh printers
WH11X_LW16_PS

FNPRT

TEXT

LTR_12

NOTE: This job was queued by DQS as number 1298 on node FNPRT by user WANDS at 30-APR-1999 08:36
NOTE: Remote LPD request from WANDS @ RDALPH3 Job=597

Digital Equipment Corporation

VAXshare Print Server V1.2 VAX/VMS V5.5-2



/batch

/prep’?

/tit, clamp analysis
c*********

cr¥*xxxxxx* o]l eament types
c*********

et,1,63 ! plate

c*********

cr¥**xxx*%* material properties
C*********

ex,1,29%e6

dens,1, (8/7.7)*(.284/386.4)

c*********

crx**xk*xk*xx* real constants
c*********

r,1,1

c***********

CX*X**rxkxr** kavypoints
C***********
k,1,,-75.02
k,2,52.2,-75.02
k,3,kx(2)+14,ky(2)
k,4,kx(3) ,ky(3)+14
k,5,985.32,-32.2
6,kx(5),0
,7,106.3,2

, 8, kx(7)+10,ky(7)
,9,121.4,0
k,10,kx(9),ky(9)+6
k'llrkx(z) /"kY(z)
k'lzrol_ky(l)

c******************* llnes

k
k
k
k

1,1,2,10
1,2,3,4
1,3,4
1,4,5
1,5,6
1,6,7,4
1,7.8
1,8,9
1,9,10
1,10,11
1,11,12
1,1,12
save
c******************* area
al,all
aatt,1,1,1

c***********
c*********** mesh
c***********

esize,5
amesh,all
c***********

c*********** reflect
c***********

*get, inc,node, , num, max
nsym, 1l,inc,all

esym, ,inc,all

numm, node

c***********

fini

/exit



PRINT F REACTION SOLUTIONS PER NODE
***** POST]1 TOTAL REACTION SOLUTION LISTING ****x*

LOAD STEP= 1 SUBSTEP= 1
TIME= 1.0000 LOAD CASE= 0

THE FOLLOWING X,Y,Z SOLUTIONS ARE IN GLOBAL COORDINATES

NODE FX FY FZ
7 1903.7

14 1257.1 10.185

37 368.27 681.65
643 - 2395.8

650 2290.6 10.185

673 631.73 681.65

TOTAL VALUES
VALUE 1000.0 7847.2. 1383.7
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clam- analysis

ANSYS



ANSYS 5.5.1SP

APR 30 1999
08:25:12
NODAL SOLUTION
STEP=1

SUB =1

TIME=1

U2

TOP

RSYS=0

DMX =1.084
SEPC=7.021
SMN =-1.084
SMX =.200464
RFOR

A =-1.012

B =—., 869562
C =—, 726892
D =—,584222
E =—.441551
F =-—,298881
G =—.156211
H =—.013541
I =,129129

out € plane displacement for 10 degree +ilt



ANSYS 5.5.1sP

APR 30 1999
08:30:34
NODAL SOLUTION
STEP=1
SUB =1
TIME=1
. _ SINT (AVG)
7 | & TOP
3 a DMX =1.084
F SMN =14.609
SMX =5942
SMXB=7035
- U
RFOR
v A =179.271
B =508.596
L X C =837.92
D =1167
E =1497
F =1826
G =2155
H =2485
I =2814
] D J =3143
. K =3473
) ¢ L =3802
T / M =4131
N =4460
A il 0 =4790
P =5119
0 =5448
R =5778

stre = intensity



FNPRT::WANDS

JOB 1516

CLAMP_90_1_EPS.LPD_14D
9DC_0;1

File: $1$DKA200:[PRINTER_SPOOL]CLAMP_90_1_EPS.LPD_14D9DC_0;1
Account: G147_C

Priority: 100

Submit queue: WH11X_LW16_PS

Submitted: 30-APR-1999 09:19:02.98

Printer name: wh11x_Ilw16@ppd wh printers

Executor queue: WH11X_LW16_PS

VMS node: FNPRT

Data Format: POSTSCRIPT

Form: PS_PLAIN

NOTE: Remote LPD request from WANDS@RDALPH3 Job=691

Digital Equipment Corporation

VAXshare Print Server V1.2 VAX/VMS V5.5-2



PRINT F REACTION SOLUTIONS PER NODE
***xx*x POST1 TOTAL REACTION SOLUTION LISTING *****

LOAD STEP= 1 SUBSTEP= 1
TIME= 1.0000 LOAD CASE= 0

THE FOLLOWING X,Y,Z SOLUTIONS ARE IN GLOBAL COORDINATES

NODE FX FY Fz
7 1936.7
14 1284.7 -0.32962E-18
37 366.09 0.19980E-18
643 2428.7
650 2318.2 0.22993E-18
673 633.91 -0.10011E-18

TOTAL VALUES
VALUE 1000.0 7968.3 -0.99898E-29



ANSYS 5.5.1sSP

APR 30 1999
09:13:52
NODAL SOLUTION
STEP=1

SUB =1
TIME=1

Uz

TOP

RSYS=0

DMX =.462E-03
SEPC=42.533
SMN =0

SMX =0

A =0

B =

C =

D =

E =0

F =

G =

H =

T =

J =

K -

L =

M =

N =

O =

P =

Q =

R =

Out - € plane displacement for 90 degrees



stre~~ intensity for 90 degrees

ANSYS 5.5.1SP

APR 30 1999
09:12:31
NODAL SOLUTION
STEP=1

SUB =1

TIME=1

SINT (AVG)
TOP

DMX =.462E-03
SMN =.391136
SMX =708.657
SMXB=941.78
A =20.065

B =59.413

C =98.761

D =138.109
E =177.458
F =216.806
G =256.154
H =295.502
I =334.85

J =374.198
K =413.54¢6
L =452.894
M =492.242
N =531.591
0 =570.939
P =610.287
Q =649.635
R =688.983
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LIMITED WARRANTY AND EXCLUSIVE REMEDY

SPS Technologies, inc. through its Unbrako Division warrants that these products conform to industry
standards specified herein and will be free from defects in materials and workmanship. THIS WARRANTY IS
EXPRESSLY GIVEN IN LIEU OF ANY AND ALL OTHER EXPRESS OR IMPLIED WARRANTIES, INCLUD-
ING ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE,
AND IN LIEU OF ANY OTHER OBLIGATION ON THE PART OF SPS TECHNOLOGIES, INC. SPS Techno-
logies, Inc. will, at its option, repair or replace free of charge (exciuding all shipping and handling costs) any
products which have not been subject to misuse, abuse, or modification and which in its soie determination were
not manufactured in compliance with the warranty given above.

THE REMEDY PROVIDED FOR HEREIN SHALL BE THE EXCLUSIVE REMEDY FOR ANY BREACH
OF WARRANTY OR ANY CLAIM ARISING IN ANY WAY OUT OF THE MANUFACTURE, SALE, OR USE
OF THESE PRODUCTS. In no event shall SPS Technologies, Inc. be liable for consequential, incidental or any
other damages of any nature whatsoever except those specifically provided herein for any breach of warranty
or any claim arising in any way out of the manufacture, sale, or use of these products. No other person is author-
ized by SPS Technologies, Inc. to give any other warranty, written or oral, pertaining to the products.

Your UNBRAKO Distributor performs vital marketing functions
in the distribution of industrial products.

The values and economies available to you through his many services include:

@ Large inventories to serve customers ‘

from local stocks

INDUSTRIN. I
DISTRIBOIORS

B Product service

»

B Customer service

® Purchasing simplifications

I TECHNOLOGIES

Unbrako Division Unbra

Highland Avenue 3645 Oakclift Road 2701 South Harbor Bouievard 2849 South 19th Avenue
Jenkintown, PA 19046 Doraville (Atlanta), GA 30340 Santa Ana, CA 92702 Broadview, IL 60153

215-572-3200 404-449-3621 213-924-0409 312-261-5245 (Chicago) p
TWX: 510-665-1718 FAX-404-441-3512 714.556-9020 312-345-0135 (Broadview) ‘
TELEX: 83-4254 TWX: 910-595-1133 FAX-312-345-7159
FAX-800-CALL-SPS TELEX: 67-8410

FAX-714-850-3666

Form 5207 25M 286 SPS Rev. Printed in U.S.A,



SHOULDER SCREWS = Dimensions &= Mechanical Properties © Seating Torques

precision hex socket for maximum wrenching strength

knuried head for sure finger grip and fast assembly

neck to allow assembly with minimal chamfering

controlled concentricity between head and body for
easier, more accurate assembly

4
¥
b
+
4
2
1
o

shoulder diameter held to .001 inch tolerance up to 1-1/4’* diameter.
.002 inch tolerance over 1-1/4"' diameter.

concentricity controiled between body and thread.
Finished threads close to body for maximum holding power.

Threads per MIL-S-7742; ANSI B1.1; Handbook H-28.
MS Standards: MS 51975, ANSI B18.3. SS-100. MIL-S-21472
(See Note 2, page 2)

e v

[ _
DIMENSIONS ! |"N+— I:!INGTH APPROX.

/4 190 | 2 | s 357 | .248 | 2ar | osa 188 | 182 125 | 220 142 133
5/16 250 20 438 - 419 | 3105 | 3095 | .117 } 219 l 213 156 ‘ 289 193 182
38 312 18 562 | 543 | 373 | 372 | 141 | 250 | .244 187 | 352 249 | 237
172 375 16 750 729 | 498 | 497 | 188 : 313 306 | .250 | 477 304 291
5/8 500 13 875 853 623 | 622 | 234 375 | .368 312 | 602 414 397
ya | 625 1 1000 | 977 748 | 747 ' 281 so0 | 492 | 315 | 727 521 502
7/8 750 10 1126 1100 | 873 | 872 375 - 625 616 500 | 852 638 = 616
1 750 10 | 1312 1287 | 998 | 997 | 375 | 625 ; 616 500 i 977 638 616
11/ | 875 9 11750 1723 | 1248 11247 | 469 ' 750 @ 741 625 | 1.227 750 | 726
/2 | 1425 | 7 | 2125 2095 (1498 [1496 | .656 | 1.000 ; 980 | 875 , 1.478 964 | 934
1.250 7 | |
6 !
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SHOULDER SCREWS

Dimensions ® Mechanical Properties = Seating Torques

socket

Uniform depth and size
assure strength, accurate
key fit, and application

of higher tightening

torgues.

squareness
‘S § of shoulder
Held to close

fully formed
threads

finished close

tolerances to to shouider
provide more and improved
accurate seating. root radius.

|
|

stationary guide

moving shaft or pivot

puiley shaft uses )

PART NUMBERING

shoulder cadmium

screw | LOC-WEL | 5/16” coarse a4 plate

12705 L -5 C —64 C —l
( bl

——

MECHANICAL PROPERTIES AND SEATING TORQUES

The part number consists of {1) a basic part number describing

the item and a ietter denoting optional features; (2) a dash number
and letter designating diameter and thread series; {3) a dash number
and letter designating length and finish,

FINISH D — Cadmium Plate — P4
B -~ Chemicat Black Oxide U — Zinc Plate — P6

C - Cadmuum Plate — P2 Z — 2Zinc Plate — P8
No letter indicates standard ground body finish. (Thermol Oxide
on threads and head) *See page 69 for piating specifications.

LENGTH in 16ths

THREAD TYPE C<coarse

DIAMETER (Shoulider}

[ DIA IFRER l% Tva [% | % [7a [1 1ta | 132] V%[ 2]

[ oasWNo. | 3175 | 6 [ 8[10[12 [14 [16] 20 |24 [28 [32]
OPTIONAL FEATURES Self-locking

BASIC PART E — LOC-WEL to Mii-F-18240
NUMBER 12705 L - LOC-WEL (Commercial)

P — Nylon Plug
TF - TRU-FLEX

NOTES
Material: UNBRAKO alloy steel.

Heat treatment: Rockwell C 3643;
160,000 psi tensile strength.

; ] - 7 L — | Concentricity: Head to body — within .005 T.1.R. when
093 | 083 | 375 2220 1 9420 45 |25 ’ 17/64 \ 1/4 checked in **V" block equal to or longer than body tength.
i | i | Pitch diameter to body — within .004 T.1.R. when held in
093 1 100 . 437 4.160 | 14,720 + 112 # ; 21/64 | 5/16 threaded bushing and checked at a distance of 3/16”* from
093 ' 111 | 500 | 7,060 | 21,200 . 230 iF | 2564 | 3s8 shoulder at threaded end.
093 | 1285 ' 625 10,640 | 37,700 | 388 5/16 ' 33/64 5 1/2 Shoulder must rest against face of shoulder of standard
! | ! GO’ ring gage. Bearing surface of head — perpendicular
.093 “ .154 | .750 19,810 ! 58,900 . 990 : 27/64 | 41/64 ‘ 5/8 to axis of body within 2° maximum deviation. I
093 , 182 875 31,670 : 84,820 1,975 35/64 . 49/64 3/4 Tensile strength based on minimum neck area ‘'K'*, Shear !
093 200 1.000 | 47,680 (115,500 © 3490 21/32 | 57/64 7/8 strength based on shoulder diameter "“B"". |
126 | 200 . 1.000 | 47,680 /150,800 | 3490  21/32 ° 1-1/64 | 1 | Thread class: 3A '
1285 | 222 ' 1125 | 66.230 1235600 ' 5610 ' 49/64 | 19/32 | 1.1/4 | Screw point chamfer: Th%_point shallszﬂat or slightly
‘ T i " concave, and chamfered. The piane of the point shail be
5 , 286 1.500 | 110,000 339,000 (72,000 ), 26 mm | 1-19/32} 1-1/2 | approximately normal to the axis of the screw. The chamfer
5 286 . 1,750 | 141,000 |462,000 (16,000 ' 1-7/64 | 1-25/32 ‘ 1-3/4 ‘ shall extend slightly below the roat of the thread, and the
I ! | tween flat and chamfer may be siightly rou . Th
125 | 333 | 2.000 |205.000 |603.000 130,000 edge between flat an v be slightly rounded. The

34 mm |

2-1/32 J 2 . inctuded angle of the point should be approximately 90°.

21
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COMPRESSION SPRINGS

Century Spring warehouses the largest inventory of
high-grade, straight, cylindrically-shaped compression
springs in the world. All the springs found in this section
of the catalog are fabricated from round wire. The energy
storage capacity is greater for round-wire compression
springs than for rectangular-wire compression springs.

Rectangular wire is sometimes employed to reduce the
solid (totally compressed) height or increase the space
efficiency of the design. Century Spring’s die springs are
made from rectangular wire for this reason. (See the “Die
Spring” section of this catalog.)

Selecting a Compression Spring:

Mean
Coil
Diameter

Turn to the inventory page with the desired outside diameter
(0.D.). Outside diameters increase as page numbers increase
and are found in the left column of the page.

* Next, find the length or rate (strength) you require.
These, too, are normally in increasing order.

Spring rate is the load (pounds) it takes to deflect (com-
press) the spring one theoretical inch, i.e., if the rate =
40 Lbs./In., it would take 10 pounds to deflect it 1/4
inch, or 80 pounds for 2 inches, etc..

* {f the length or rate is not known but the installed work-
ing length (W.L.) is, then select a spring — say 30%
longer — than the W.L..

You must know the load at the W.L.. Just subtract the
W.L. from the spring’s selected free length and mulitiply

Design Information

The basic compression rate and wire stress for a compression
spring can be estimated with the following:

_ Gd' _ P
8D’ M4 R=—3
g=8PDK __ (_B8RDKA
ad’ xd’

Note: One shouid not employ the curvature (k) correction stress
in an expression solving for deflection. Use the uncorrected
stress only or errors will occur. The uncorrected stress can be
used for static applications.

Large wire and bar stock sizes also require an empirically-
derived reduction in the standard rate caiculation of up to 9%.

Ground Surface

[ 177

St -~
ide nside 3
T4 Diameter Diameter %

\! "/Coils

T— Wire Size

by its rate to obtain the load to compare with your
required value.

* If the load required is not obtained, select a new can-
didate with either an increase or decrease in rate
(strength) or free length.

* Be certain that the tabulated solid length (completely
compressed) for your candidate spring indicates
enough room for deflection and, also, that the deflection
is not significantly greater than the tabulated “Maximum
Suggested” for stress reasons.

Note: If the spring needed for your application cannot be
found in our catalog inventory, we can fabricate it for you. Often,
there is no cost increase for this service as we have low quanti-
ty requirements.

For these reasons, refinements in large spring design should be
left to the experienced spring designer.

Where: D = Mean diameter, (O.D. - d) inches
d = Wire diameter, inches
G = Modulus (spring Steel = 11.5x10% stainless =
10x10%), p.s.i.
K = Stress correction factor (see plot)
N = Number of total coils
n = Number of active coils (see table)
P = Applied load, pounds
R = Spring rate, pounds per inch (Lbs./In.)
S = Wire stress, psi
A = Deflection, inches
r=23.14

1
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The suggested maximum allowabie spring-wire stress values can
be derived from the "Minimum Tensile Strength” (MTS) tables found
in the “Material Properties” section of this catalog. The MTS values
vary with the spring-wire diameter. Further, 30 to 45 percent of the
MTS value, depending on the material type, is used as a correct-
ed stress target to produce a long fatigue life. The table, “Properties
of Common Spring Materials”, found also in the “Material
Properties” section of this catalog, indicates the appropriate

21

19

g

O
3 D
1.8

1.7

18

IIREENEGE

15

1.4

Spring index C

WAHL CURVATURE STRESS CORRECTION

percentage value of the MTS to use for a given spring material.

If you have any doubts about your caiculated stress for a
selected Century stock spring, call and speak to any of Century
Spring's Order Department personnel for a rapid computer
confirmation. For free custom spring designs, call or fax our
Custom Spring Department. For quick stress checks on cus-
tom spring designs or technical information, call or fax our
Engineering Department.

Spring Characteristics

Service Life It should be noted that if critical force-versus-deflection linearity is required, only the cen-

ter 60 to 80 percent of the available deflection range should be employed. Thus, reserve
at least the first and last 15 to 20 percent of the range for potential spring-end and adja-
cent coil-contact effects. These eftects can be largely ignored for the majority of spring
applications.
The column “Suggested Maximum Deflection” found in the following pages of inventory
reflects the recommended inches of travel to obtain a statistical service-life of from
100,000 to 1,000,000 cycles (deflections) with infrequent breakage. This can be real-
ized if the spring in question is not subjected to shock loads, rapid cycling, temperature
extremes, corrosion or stress values above those previously recommended. If the spring
is statically loaded (not cycling), a near-infinite life can be expected. Extended spring
service-life can be expected by applying recommendations found in the “Material
Properties” section of this catalog.

Materiais The highest grades of spring wire are used for fabricating our springs. To create cost-
effective warehousing of our stock spring inventory far our customers, we offer material
certification for custom and die springs only. Certifications of conformance for geomet-
ric tolerances set by the Spring Manufacturers Institute (SMI) are available for our stock
springs upon request. See the “Custom Spring” section of this catalog if material trace
certifications or unique materials are required.
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Materials (Continued.) “Spring Steel” is a stock inventory term covering:
Music wire

Hard-drawn (MB) wire
Oil-tempered wire

Additionally, stock compression-spring materials include:
Stainless Steel (300 series)
Beryllium Copper
Phosphor Bronze

Tolerances Century Spring manufactures stock springs to commercial tolerances defined by the
SMI.  Calculated rates and loads based on the SMI geometric tolerances have an
approximate +/- ten percent. Low or high-index springs will have higher values. Call us
if tighter tolerance values are required.

Regarding angle tolerance, the plane of the ground end of a spring is usually within three
degrees of the perpendicutar-to-the-body axis of the spring.

0000000000000 000800¢e00108000608000i00T00I000000000T0000RE0iENortEEorPienIrtcrneacentencerotcdrriicniaetsniaconcsotorneeencocennsncsnasos

Direction of Helix (wind) The wind direction of our stock springs varies. Call us if the helix direction is impor-
tant.
Ends The compression-spring ends configuration is indicated in the “Ends” column of our

inventory listings which are:

Closed - The last coil at each end is bent back to touch the previous coil to cre-
ate a flat base.

Closed and Ground (C&G) - The closed ends of a spring ground to a more
accurate flat base. This will also reduce the solid length.

Open - The spring end coils remain open, maintaining the spring machine’s
helical wind shape.

Finish The finishes available for our compression springs are as indicated in the “Finish” col-
umn of our inventory listing which include:

Zinc

Gold lrridite

Black Oxide

Tinned

Passivated (Upon request)

None (can be plated upon request)

00t R0 PR el er s st orsitiieiecsttoncnionsteceisieasisinctretitietottottiectorintencanienieincsrdonesioeedosacdednsetonsstoscsncncessere

3



http:�..........................�.�..�....�.................................................�........�.............�.�..��..........�
http:�.��..�.............�.......�......................................................................................��...��
http:��.��.............�...�....................................��........................�......���...............�...����.���.......�
http:�.�...................................................................................................................���......��
http:�.............�..................................................................................................................�

«f’; 1 l"'m |
i?f ¥ . 7—
= MWW ..COMPRESSION SPRINGS
. - M Wt - '
! 0.0 cenTury | FREE LENGTH L.D. RATE SUGG.MAX.LOAD | SOLID LENGTH| WIRE DIA. TOTAL
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J03 4326 | 11835 175 445 ]| 1.547 393 40 55 25 37 9.4 0.078 20 475
43.26 | 11842 184 488 | 1593 405 12 1.8 8.0 29 73 0.055 14 425]-
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437 | 550 1397 | 1084 278 | 577 161 435 1934 | 328 832 | o3z 79 | 105 |geR z
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TABLE 1 Permissible Variations in Thickness for Rectangular, Carbon, High-Strength, Low-Alioy, and Alloy-Siee! Plates, 15 in. and Under
in Thickness When Ordered 1o Thickness
NQTE 1—Tables 1 through 31, inclusive, contain g ariations in dimensions stated in inci-pound units,
NoTe 2—Psrmissible variation under specified thickness; §.01 in:
NoTe 3—Thickness (o bs measured at ¥ to ¥ in. !rom.'!he"ﬂ\cmm sdge

NoTE o—rawnmmmnmywmmmmwmsmmﬁm-a.wwmmmwumwulmmwns.mmm
the newsest 0.01 in.

NOTE 5—Where ... eppears in this tadie there is NO requirement.
Tolerance Over Specified Thickness for Widths Given, in.
% 48 ana C;Vo“s;' ®w | 7210 | sew | J° | joew | 120w | 13210 ¢ 168 | 182w
under exgl | 72 8xdl | B4, exd | 96, exci oxed 120, axcd | 132, excl | 144, exel | 168, et | 182, sxd over

To Y, excd 0.03 0.09 0.03 0.03 0.03 0.03 0.03 0.09 0.04
4 10 Yo, exd 0.09 0.03 0.03 0.03 0.03 0.03 0.3 0.04 0.04
% 20 ¥, exd 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.05
¥ to 7w, exg 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.05 0.08 0.06
%ha t0 Ve, axct 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.05 0.06 0.08
Y 1o M, exc 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.05 0.06 0.07 ces
¥ 10 Vs, excd 0.03 0.03 0.09 0.03 0.03 0.04 0.04 0.04 0.05 0.08 007 0.07
¥ ta 1, exct 0.03 0.03 0.03 0.03 0.04 0.04 0.05 0.05 0.06 0.07 008 0.09
1102, excl 0.06 0.06 |_. 006 .0.08 _0.08 007 | 008 _ 010 1 010 | 04 a1l 018
210 3, excl 0.08 0.09 0.09 0.10 0.10 0.1 0.12 0.13 0.14 0.15 015 “as
304, axd 0N 0.11 a1 0.11 0.11 0.13 0.14 0.14 0.14 0.15 0.7
41086, exd 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.20 0.20
§t0 10, exad 023 0.24 024 0.24 0.24 0.24 0.24 0.24 0.24 0.27 o028
10 to 12, excd 0.29 0.29 033 033 0.33 0.33 0.33 0.33 033 0.3 038
121015, Indd 0.29 029 0.35 035 038 0.35 0.35 0.35 0.35 0.35 035

TABLE 2 Pemissible Variations in Weight for Rectangular Shearsd Plstes and Universal Mill Plates 813.0 Ib/f* snd Under When
Ordered to Weight
NOTE 1—Permissbie variations in overweight for lots ot circuter and siketch plates shell be 1 e times the arnounts in this table.
NOTE 2—Permissbie variations in overweight for singie piates shal be 14 times the amounts in tThis table.
Nave 3—Permissibie variations in overweigiht for single circular and sketch plates shel be 1% imes the SMOuNts in this tabie.
NOTE 4—The sdopted standard density of rolied steel is 490 /ft?.
NoTE S—Whaere *'. . ."" appears in this table thers is no requirement.

Permissibie Varistion in Average Weight of Lots4 for Widthe Given in inches, Expressed in Percentage

of the Specified Waights per Square Foot
s""':m.‘"“““" 48and | OverdBio| 601072, | 721084, | B4 9B, | 96 to 108, | 108 to 120, 120 10 132, | 132 to 144, | 144 10 168, ] 188 and
under 60, exd oxd anct excl oxcd oxct oxc oxat axch over
Over {Under| Over | Over [Undes| Ovar {Under| Over [Undes| Over [Under] Oves [Under] Over 1Uncier] Over [under Over [Undar] Qver {Uncier
To 10, excd 40130 /4858|3050 )30|55)30 (6030|7630 ]|900)]|30/(110; 3.0/]130]| 3.0

1010 125, exct 40130 |45 304530 |50(30(55|30/65(30[70(30( 80(30]| 80|30 120 30
12.5 t0 15.0, axd 40 (3.0 {40 (3.0 45 /30|45 30{50|30 (5530|6030 75(30| 80|30 |M1.0/30]... ...
15 to 17.5, excd 35130 3530|4030 |45 30| 65|30 30|30|55|30) 6030 | 7030 900] 30100} 30
17.5 10 20, exci 35125 135125135 (30| 40(30/65/30(45(30|s%0(30] 55(30| €60{30|6030]|90/ 30

2010 25, suci 3525 (35|25 |35(|30(35(30(40|30|40|30}/45|30)] S0|30| 55|30 |70 30|60, 30
25 to 30, exd 30|25 35|25/ 35 |25]/35(30)35 3035|3040 |30} 45(30} 50j30|65|30)70;230
30 % 40, exd 30)20 13020302030 20135 201385125135 /25| 40/30| 45/30/60)30(/6s/! 30

4010 81.7, exct 25 (20130 (20 (3020|3020 (35|20 (35)/20(35 (25| 35(30| 40|30 |85(30|60] 30
017t 1228, exct | 25 (20 |30 ( 2030 (20{30(20|385|20)35| 2035 |28 35|30 35|30 |40) 30|45 30
1228101834, excd| 25 | 15 |25 | 15| 25 (151251152520 |25;20)|25 20) 26| 20) 25/20(130120)|3s520
183402451, ,xct| 25 (10125 [ 10125 (10/25 (10|25 |10|25/10{ 25110 25/10/| 25| 10|30 | 10,3510
245104000, excl| 25 [ 10 (25 (10 | 25 (10|25 |10 (25 (10|25 10|25}10| 25 10| 25 10 28 (10|30 10
409.0%480.1, 0xcd| 20 | 1.0 [ 20 | 1.0 | 25 | 1.0 |25 | 10 | 25|10 |25 |10 |28 | 10| 25| 1.0 25|10 | 25| 1.0 25| 10
490106130, exd | 20 | 10 120/ 10/ 20 |10[{20 /10126010 25| 10/25|10] 25(/1.0| 25(10|25}|10]| 25|10

4 The term “lot” means all the plates of sach tabulsr width and weight group represented in esch shipment.

18.5 When full-section test specimens have been used for

18.8 A Material Test Report, Certficate of Inspection, or
the qualification of angles, that information shall be stated

similar document printed from or used in electronic form

on the test report.

18.6 A signature is not required on the test report.
However, the document shall clearly identify the organiza-
tion submitting the report. Notwithstanding the absence of a
signature, the organization submitting the report is respon-
sible for the content of the report.

18.7 When finished material is supplied to a purchase

e oo -—opder specifying an ASTM ‘maternial specification 1isted tor the—---

Scope section of Specification A 6/A 6M, the organization
supplying that material shall provide the purchaser with a
copy of the original manufacturer’s test report.

from an electronic data interchange (EDI) transmission shal)
be regarded as having the same validity as a counterpart
printed in the certifier’s facility. The content of the EDI
transmitted document must meet the requirements of the
invoked ASTM standard(s) and conform to any existing EDI
agreement between the purchaser and the supplier. Notwith-
standing the absence of a signature, the organization submit-

ling the ED] transmission is responsible for the content of

the report.

NoTte 3—The industry definition as invoked here is: EDI is the
compuier 10 computer exchange of business information in a standard
format such as ANST ASC X 12,

I R
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TABLE 1) Pesmissible Variations From Flainess for Carbon Stesl Piates
NoTe 1—When the longer dimension i under 36 In., the permissible variation should not axceed % . When the ionger dimension Is from 38 10 72 In., ind, the
permissibie varistion shouki not excesd 75 % of the tabuler nount for the specified width, but in no case less than Vs In.
NoTe 2—Thess veriations apply 10 plates which have & specified minimum tonsiie strength of not more than 60 k! (415 MPs] or comparable chemical composition or
hardness. The imits in the table we Increased 50 % for piatas specified 10 & higher minimurm tensie strength or compatble chemistry or haroness.
NoTe 3—This table and these notes cover the parmissidle varistions for flatness of circular and sketch piates, bassd on the maximum dimensions of hose piates.
NOTE 4—Where . . ." appears In this table there is no requirement.

Permissible Variations from a Flal Burface for Specified Widths, in.4-#

. ot Weiont
Trckess. In P o sont. To3, 36to48, 48tc B0to  T2tc  BAto 9,%;° ’?go"" 1200 168 and
oxd axd 60, exci 72, exci 84, excd 96, exd oxcl oxdl exdl Over
To va, axcd Y0 10.2, axcd " ¥e Wy m 1% 14 1% 1% ™
Ve 10 %, exdl 10.2t0 15.3, excd w % v Wie 1% v % 1% 1" . ..
% 0 %, exdd 15.3 10 20.4, exc! " Yie % “ % " 1 1% 1% 174 24
Vo 10 ¥s, excd 20.4 10 30.8, excl e ¥ ¥ “ % Y 1 1 U 1% 2
Yo 1, exd 30.8 10 40.8, exci e v e % % % v ) 1 " 1%
A2 exd_ 40 8mB17.exd... ... M __. A ... B .__Y Y Y % % VA W 1A
214, exd 81.7 to 163.4, excl e ) he % " % % e " % i
48, oxt 163.4 10 245.1, exc! » Ths " v Yis Ve " v " " 1
6108, excd 245.1 0 328.8, excd The % % " e % h ) 1 1 1
8 10 10, excd 326.8 0 409.0, exci V] % LY e L7 e A Whe 1 1 1
1010 12, excd 409.0 10 490.1, exgd % % ¥ ¥ " Whe 1 1 1 1 1
1210 15, excl 490.1 t0 813.0, inct L ¥ AL 2Ty A e 1 1 1 1 1

* Flatress Verietions lor Length—The longer dimension specified is considered the length, and permissible variations in flatnass along the length should nOt axceed the
tabuler amount for the specified width in piates up ta 12 Rt In lengm, or in any 12 ft of longer plates,
¥ Fistness Veristions for Width——The fiatness variations scross the width shouid not excsed the tabular amount for the specitied wadth.

TABLE 14 Pemmissibie Variations From Flatness for High-Strength, Low-Alloy, and Alloy Steel Plates, Hot Rolled or Thermally Treated

Note 1—When the longer dimension is under 36 in., the variation should not excesd ¥3 in. When the larger dimension is from 38 to 72 in. Ing, the veriation shouid not
excead 75 % of the tbuler emount for the specified width.

NoTe 2—This table and notes cover the tolerances for fistness of circular and sketch plates, besed on the meximum dimensions of those plates.

NoTe 3—Whers “. . ." sppeass i this table thers is N0 requirement.

) Flatness Toierances far Specified Widths, in 4-#
Specified Specified Weights,
Trickness, In. Py Tod8, J6t48, 480 80 T2 B4t o 108 106 w4,

108, 120, 144, 168,
ol el 60, excd T2 exdd 84, exct 96, exc! exal oxct oxcd exdl Over

To Y, excd To 10.2 exci e 1% 1% 17 2 2 % 2%, e

a 10 %, sucl 10.2 10 15.3, exci ¥ e 1" 1% Ve 1% 2 2Y% %
Yo to Vh, excl 15.3 10 20.4, exci Vs ] AL T} ‘Whe " 1%4e 1% ALl ) 174 ] n
Y 'O ¥, engd 20.4 to 30.6, exd “ ¥ %, A 1 1% 1Va L4 1% 2V 3
Yat0 1, exct 30.8 to 40.8, exci % Y % A e 1 1% 1% 1% 2 2%
1102 exct 40.8 to0 81.7, excl Yo % Y4 % h e 1 1 1 1% %
2t 4, eudd 81.7 to 183.4, exct i Y Ae ¥ ¥ Vs Y2 K] 1 1% 1%
408 excd 183.4 to 245.1, excl Yo e Y % Th A %4 1% iV 1% 1%
610 8, exct 245.1 10 328.8, sxcd L] ¥ ¥ 1% 1 1% 1Ye 1%e 1% 1% 1
81 10, exa 326.8 10 400.0, exci ¥ ¥4, & 1 1% 1Y% 1%, % v AL 1%
100 12, exct 400.0 to 480.1, excd ¥% W % 1% 1%e 1% 1% "4 1% 1% 1%
1210 18, Incd 400.1 0 613.0, I A 1 1% 1% 1% 1 % 14 1 1% v

4 Flainess Variations for Length—The longer dimension specified ls considersd the length, and varistions from a flat surface along the length shoukd not exceed the
tabuler amaut for e specifisd widhh In pistes up to 12 ft in length, or In any 12 it of longer plates.
* Fiainses Varistions for Wicth—The fistness variation acroes the width should nat exceed the tabular amount for the specified width,

16
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used independently of the other. Combining values from the
two systems may resuit in nonconformance with the specifi-
cation.

1.12 This specification and the applicable matenial speci-
fications are expressed in both inch-pound units and Sl
units. However, unless the order specifies the applicable “M™
specification  designation (SI units), the material shall
be furnished to inch-pound units.

2. Referenced Documents

2.1 ASTM Siandards:

A 370 Test Methods and Definitions for Mechanical
Testing of Steel Products*

A 673/A 673M Specification for Sampling Procedure for
Impact Testing of Structural Steel?

A 700 Practices for Packaging, Marking, and Loading
Methods for Steel Products for Domestic Shipment®

A75] Test Methods, Practices, and Terminology for
Chemical Analysis of Steel Products*

E 29 Practice Using Significant Digits in Test Data to
Determine Conformance with Specifications®

E 112 Test Methods for Determining Average Grain Size’

E 208 Test Method for Conducting Drop-Weight Test to
Determine Nil-Ductility Transition Temperature of
Ferritic Steels’

2.2 American Welding Society Standards:

AS.1 Mild Steel Covered Arc-Welding Electrodes®

AS5.5 Low-Alloy Steel Covered Arc-Welding Electrodes?

2.3 U.S. Military Standards:

MIL-STD-129 Marking for Shipment and Storage®

MIL-STD-163 Steel Mill Products Preparation for Ship-
ment and Storage®

24 U.S. Federal Standard:

Fed. Std. No. 123 Marking for Shipments (Civil Agencies)?

3. Terminology

3.1 Descriptions of Terms Specific to This Standard:

3.1.1 Plates (other than floor plates or coiled product)—
Flat, bot-rolled steel, classified as follows:

3.1.1.1 When Ordered t0 Thickness:

{D Over 8 in. [200 mm) in width and 0.230 in. [over 6
mm)] or over in thickness.

(2) Over 48 in. [1200 mm] in width and 0.180 in. [over
4.5 mm) or over in thickness.

3.1.1.2 When Ordered to Weight:

(1) Over 8 in. {200 mm)] in width and 9.392 Ib/ft? [over
47.10 kg/m?] or heavier.

{2) Over 48 in. [1200 mm} in width and 7.350 lb/ft? [over
35.32 kg/m?] or heavier.

3.1.1.3 Slabs, sheet bars, and skelp, though frequently
falling in the foregoing size ranges, are not classed as plates.

3.1.1.4 Coiled product is excluded from qualification to

¢ Anmual Book of ASTM Standards, Yol 01.03.
3 Ammual Book of ASTM Standards, Vol 01.05.
¢ Anrual Book of ASTM Standards, Vol 14.02.
T Anmual Book of ASTM Standerds, Vol 03.01.

SAvailable from the American Welding Society, 550 N.W. Laleune Rd, -

Miami, FL 33135.

* Availabls from the procuring activity or as directed by the contracting offics
ot from the Standardization Documents QOrder Desk, Bidg 4 Section D, 700
Robbins Ave., Philadelphia, PA 191115094 Attn: NPODS.

this specification until cut to length (see 5.4.2).

3.1.2 Shapes (Flanged Sections);

3.1.2.1 structural-size shapes—rolled flanged sections
having at least one dimension of the cross section 3 in. {75
mm] or greater. Structural shape size groupings used for
tensile property classification are listed in Table A.

3.1.2.2 bar size shapes—rtoiled flanged sections having a
maximum dimension of the cross section less than 3 in. [75
mm].

3.1.2.3 "W shapes—arc doubly-symmetric, wide-flange
shapes used as beams or columns whose inside flange
surfaces are substantially parallel. A shape having essentially
the same nominal weight and dimensions as 2 “W™ shape
listed in Table A but whose inside flange surfaces are not
parallet may also be considered a “W™ shape having the same
nomenclature as the tabulated shape, provided its average
flange thickness is essentially the same as the flange thickness
of the “W™ shape.

3.1.2.4 “HP" shapes—are wide-flange shapes generally
used as bearing piles whose {langes and webs are of the same
nominal thickness and whose depth and width are essentially
the same.

3.1.2.5 “S” shapes—doubly-symmetric shapes produced
in accordance with dimensional standards adopted in 1896
by the Association of American Stee! Manufacturers for
American Standard beam shapes. The essential part of these
standards is that the inside flange surfaces of American
Standard beam shapes have approximately 16% % slope.

3.1.2.6 "M~ shapes—doubly-symmetric shapes that

cannot be classified as “W,” “S,” or “HP" shapes.

3.1.2.7 “C* s}mpes-channels produced in accordance
with dimensional standards adopted in 1896 by the Associa-
tion of American Steel Manufacturers for American Stan-
dard channels. The essential part of these standards is that
the inside flange surfaces of American Standard channels
have approximately a 169 % slope.

3.1.2.8 "MC" shapes—channels that cannot be classified
as “C” shapes.

3.12.9 “L” shapes—shapes having equal-leg and unequal-
leg angles.

3.1.3 Sheet Piling—steel sheet piling consists of rolled
sections that can be interlocked, forming a continuous wall
when individual pieces are driven side by side.

3.1.4 bars—rounds, squares, and hexagons, of all sizes;
flats %4 in. (0.2031 in.) [over 5 mm) and over in specified
thickness, not over 6 in. [150 mmy] in specified width; and
flats 0.230 in. [over § mm] and over in specified thickness,
over 6 to & in. [150 to 200 mm] inclusive, tn specified width.

3.1.5 exclusive—when used in relation to ranges, as for
ranges of thickness in the tables of permissible variations in
dimensions, is intended to exclude only the greater value of
the range. Thus, a range from 60 to 72 in. [1500 to 1800
mm] exclusive includes 60 in. [1500 mm], but does not
include 72 in. {1800 mm].

3.1.6 rimmed steel—stet) containing sufficient oxygen to
give a continuous evolution of carbon monoxide during
soldification, resulting in a case or rim of metal virtvally free
of voids.

3.1.7 semi-killed steel—incompletely deoxidized steel
containing sufficient oxygen to form enough carbon mon-
oxide during solidification to offset solidification shrinkage.

”’
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TABLE 15 Permissibie Veristions in Waviness for Plates

NoTte—Waviness denoles the maximum deviation ol the surface of the plate
from s plane paradsl to the surface of the pont of Mmeasurement and coNMIgUOUs to
the surface of the plats at sach of the two edjacent wave poaks, when the plate is
resting on a flat horizontal suriece, as measured in an incremant of iese then 12 #t

The waviness tolerancs s a function of the flatness tolerance as obtsined from
Tabla 13 or 14 88 appropriate.

Flatness Waviness Tolerance, in., When

Tolerance, Number of Waves in 12 ftis

n, from

Tobuwe ) 2 3 4 5 8 ?
e Ve Va ¥ % A Ae he
¥ % LT Yo Yre ). ) e e
e The L) Ya Yo A h e
A A ¥ ¥ s % % the
Ve Yie The ¥ Va e % »
Y% L] s ¥ Yo e A o
"As YAe " ¥ Y ¥ LY A
Y ¥ Y1 Ths L, Ya e A
e ¥ &% TAs Y Va e %
A Th A A Y% e % A
W Whe e 1] L] e Ve ¥
1 1 L) L. The %e Vs Y
1% 4 TA L] b ] % Ya %
1% 1 Wie 7Y s Y Ve a
1% % 1the ¥ Ve The % Ve
"4 1"4 "% A Yo L1 % Ya
1% 1% W WAe e e % Vie
1% 1%, 14 1 ¥ L. Ths e
1% 174 ALATY 11Ae e e Ths Yie
2 2 1A 14 Th % b ] %
4 2% 1% 1% Th 1VAe % Y
2% 2% YA 1% 8he e Ve %
2% o 1% T4 1 ¥ e The
F4%3 2% 174 17As 1%hs Yo % Ths
% ™% 2 1va 1% Ve % TAe
bo ) v 2Vhe 1% 1) ] TA % Ve
Th % e 1% 1% Whe VAs L]
3 3 Ya 1" L Wie We Ve
% 3% H 1% 1% 1 L) Vi
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