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April 29,1994

Mr. Charles E. Rossi ,

Nuclear Regulatory Commission
NRR/DRJL i

11555 Rockville Pike
Rockville, MD 20S52

Dear Mr. Rossi,

Reference my April 25,1994, letter to you and separate April 12,1994, letter to Mr. Selin.
This is to alert you to a typographical error in the top paragraph on page 2 of the ,

referenced letter to you and to share some interesting information on a current threaded-
product standard used within the industry. The typo is in line 7 that reads, _" System 21
thread gaging . ." which should read:

" System 22 thread gaging CAN assure that the threaded product is
within tolerance, thus greatly reducing or eliminating these problems."

I apologize for any confusion this may have caused. ,

I have also discovered that the nuclear power industry currently has a REQUIREMENT
,

to use a System 22 thread measurement in its procurement of Socket, Shoulder, and Set '-
"

Screws (Inch Series) per ASME/ ANSI Bl.18.3 - 1986 (copy of pertinent pages enclosed)."
This standard is used extensively within the nuclear industry and,if properly followed, ,

should assure the user that the threads are dimensionally conforming to' the Unified .

thread Standard cited,-(ASME Bl.1).- I am reviewing other threaded product standards
to determine which others presently have a System 22 thread measurement requirement.

,

.

As I have previously shared in letters and meetings with'the NRC, non-conforming
- threads jeopardize threaded joint integrity and invalidates engineering' safety factors
calculated because initu calculations ASSUMED the threads to be_ dimensionally' '

. conforming. The NRC acknowledged this fact in our April 15 meeting, Threaded joint ;
performance depends on a number, of factors to . include- threadedimensional t

conformance. Without thread dimensional control, the design engineer and the user are
2

not assured of joint performance because the torque-preload relationship can not be-

,

- predicted and/or there is error in the amount of ' material or thread form that leads to
relaxation, vibration loosening, fatigue failure, static shear strength failure (stripping) or. ,

:other possible failure modes.
>
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1 remain available to assist the NRC and the nuclear industry in resolving the issue of
thread dimensional non-conformance.

Respectfully,

THE JOliNSON GAGE COMI'ANY
/, / ,/, ,
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,,

Stanley P. Johnson
CEO

Enclosures

cc: Mr. Brian Shcron Nuclear Regulatory Commission - NRRfDE ,

11555 Rockville Pike
Rockville, MD 20852

,

Mr. Ivan Selin Nuclear Regulatory Commission
11555 Rockville Pike
Rockville, MD 20852
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a Socket Cap, Shoulder, and
Set Screws { Inch Seriesk ,

.

.

.!

ASMElANSI B18.31986 inciuding oim en , ion ,o,
Hexagon and Spline: cEVtS!CN Cr ANS: A S V E bib 3,19E:,

i~
Sockets and Keys to Match l
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TABLE 1 A (CONT'D)
.

' (10> Standard Lencths Standarc length increments for socket head can screws shalt be
as taculatec beicw

, u .;-_ 5:ancra
c- 5: e e Lec&

a-97 -

0.13 tnrougn 0 25 0.06
0 to ' O 25 througn 1.00 0 13
1 00. 100 thrcugh 3 50 0 25
incl. , 3 50 througn 7 00 0.50

,

| 7.00 through 10.00 | 1.00
' ,

0 50' 1.00 through 7 ODa i

Over !

, .- 7 00 through 10 00 1.00
"

j Over 10 00 | 2.00

Le ;r Tc era s Tne anowat e tc!erance en length snau be as tacu!atec teica
.

|O i A. %

Through inrough i Through ! Overs, ammat Screw Size
. 2., 1 1 %, 1. .a

i

;

| Incl. ! Incl. Inc|. j

- ~ r c S:r e f. L e r ;r r ~; e a ;e en uengn
i

Uc tc 100. ir-ci -003 i -0.03 - 0 05
O se 1.00 tc 2 50. inc! -0.04 | -0.06 i - 0.10 , - 0.18

Over 2.50 to 6 00. inct. - 0 06 1 - 0.05 ! - 0.14 ! - 0.20
0,e E 00 - 0 12 ; - 0.12 | ~ 0.20 ; - 0.24'

112) Threads. Threads shall be Unified external threads with radius root: Class 3A UNRC
and UNRF Senes for screw sizes 0 (0.060 inJ through 1 in.; Class 2A UNRC and
UNRF Senes for sizes over 1 in, to 1% in., inclusive; and Class 2A UNRC Senes for
sizes targer than 1% in.

For plated o' unplated screws, acceptability shall be based upon System 22,
ANSl!ASME B1.3M.

Class 3A does net provide a plating allowance. When plated products are re-
cut'ed, it is recommenced that they be procured from the manuf acturer (see para.
1. 8 ) .

The length of thread shallbe measured, paraitelto the axis of thes'. 2 Thread Length 47
sc*ea, from the extreme point to the last comclete (full form) thread. The threac
length on socaet beac cao screws snall te as cefinec by Table 1C and notes thereto.

'14 - Gr ; Gag rg Length Lc Gr:p gaging length rs the distance, measured parallel to the
era of the screw, from the bearing surf ace of the head to the first complete (full-
formi thread uncer the head (see Table 1CL -

(15: Body Length Le. Body lengtn is the length, measured parallel to the axis of the
screw, of the unthresced portion of the shank (see tad!e 1C).

!1E Screw Pernt Chamfu The point sha:I be flat er sbghte, concave anc chamfered. The
plane of the point shall be approximately normal to the axis of the screw. The charn
fer shai! entend shghtly below the root of the thread, and the edge between the flat
and chamf er may be shght:y rounded. The included angie of the point should be so-
prossma:e y 90 ceg. Chamf enng of screw s zes up to and .nclud:ng s:re 8 f 0164 in !r

anc lengths berow 0.75cf shall be cptional.

$
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ASvi ANSI Ble 31950
SOCKET C AP. SHOULDER. AND SET S*'EWS m CH SER ESq

TABLE 2A (CONT'D)
-

(1O! Gnp Gag'ng Length La Grip gaging length es the distance, measured parallet to the
axis of the screw, from the top of the head to the first complete (full-form) thread un-
der the heao (see Tabie 2C).

11 1) Boav Lengin Le Body length is the length, measured paraliel to the avis of tne
screw of tne unthreacec portion o' the snank and the head height (see Tac t 2C.

~ ' '

$ :S . . Lci N P a W er T ht c ^ * s - C t s. f;" - e : ~** * :.,o r 'r*5~* '->-

Fent,; ct the pmnt snao ce a?piox!mately normai to the axis of the screw. The cham-
fer shall extend shghtly below the root of the thread, and the edge between the flat
and chamfer may be slightly rounced. The included angle of the point should be 80-
proximately 90 deg. Chamfering of screw stres up to and includ.ng size 810.164 in )
anc lengths below 1.Sd shall be optional.

(13} Fillet. A fillet between the conical bearing surface of the head and the shank (body) of

the sc en is a!!cwable above the maximum tabulated value for D within the value ,

lested for F.

Bea m; Su f ace. The amis o' the coroca: bearing surf ace snailbe paracen to the axis ofd i .t '

the body within % deg.

!15< Concentricity Concer trie:tv ofthe threac with tne body shay be within 0 OO5 in.nn.
cf bocy iength tunthreaded portion) full (total)inoicator reading, taken directly under *

the neac when the screw is held by the fuh threacs closest to the heac cf the screw
anc shau not exceed 0.025 in.

1

(16i Threacs. Threads shallbe Unified externalthreads with radius root: Class 3A UNRC
and UNRF Senes for sites O 10.060 in.) through 1 in.: Class 2A UNRC and UNRF Se.
ries f or sizes over 1 in. to 1 W in., inclusive.

Acceptao.uty snau be based on System 22. ANS!!ASME B1.3M.
Class 3 A does not provide a plating allowance When plated products are recuired

it is recommenced that they be procured from the manufacturer (see para.1.8).
t 7) Materiat

'ai Steet ahoy. Fiat cou-te sunk head cap screws shall be fabricated from an al-
lov steel and shall conf orm in eli respects to ASTM F 835, Ahoy Steel Button and Fiat
Countersunx Head Cap Screws (inch).

(bt Steel, corrosion resistant. Flat countersunk head cap screws shall be fabre
cated from austenitic corrosion-res:sta91 steel and shall conform in all respects to
A STM F 5 79. Stainless Steel Socket Button and Fiat Countersunk Heac Cap Screws
(Inch).

(18 e See Table 7 for spline socket dimensions, anc Appenc:a i for gag >ng of sphne
sockets

(1 91 See Taoie 6 f or hexagon socket dimensions, and Appendix 1 for gaging of henagon
socrea

(201 Desiga.ation. Hexagon and Sphne Socket Flat Countersunk Head Cap Screws shal'
te cesy ated by the f ue mng cata m the se :vence shown. nom.na size tnumoer.
fractional or cecimal eovivaienti; threads per ench: length (fractional or decima!
eeuwaienu: product name: matena!: and protective hnish. if recurred. Set exampies
beiow:

. 2 5 - 2 E: 1.75 Hexagon Socket F!at Countersunk Head Cap Screw, ANoy Steel
~x

250 - 2E 1.75 Hexagon Socket Flat Countersunk Head Cap Strew, Corros.on-
Res:stant Steer

6 - 32 = 0 50 Spnne Socket Flat Countersunk Head Cap Screw Ahoy Steel. Cad-
maum Plated

t
16

I
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TABLE 3 (CONT'D) :

'

\
j is a smooth and continuous curve having a bearing surf ace juncture radius no less

than that tabulated beiow.
<

Juncture f Juncture
N nnna: Radius | Nomina! Rac.us,

^Ms
.

M i r,
S.re p See ;

O i O.002 S 10 0.006
1 | 0.003 ! % 0.007
2 ! 0003 $a s O.009''

3 ! 0.004 4 0.0123

4 0.004 w 0.016
I5 0.005 ! ' ' , 0.021

C G . 00i,
.

|
-

8 | 0.006 |

19; Beanng Su*f ace. The ciane of the beanng surf ace shall be perpendicular to the axis *

c' the Shank within 2 deg

(10i Concentricity. The head shall be Concentric to the axis of the shank of the screr,
within 3 0eo of the maximum head diameter A or 0.004 in. (0.008 in, total runcut),
whichever is greatt/t,

Concentricityis nabned a's one half the totalindicated value obtained by holding
the svev.s or tnr threan next to the head anc indicating the outer surf ace c' the
heac on the fourced porton. adjacent to but not on the extreme periphery of the
head. v

il * Threads Threads sha!! te Unifred externalthreads with radius rGot: Class 3A UNRC
ar.c U',U Senes

Acceptability shall be bated on System 22, ANS!/ASME B1.3M.
Class 3A does not provide a plating allowance. When plated products are re-

curred, it is recommenced that they be procured from the manuf acturer (see para.
te,

11 2# Material

lai Steet, alloy. Button head cap screws shaft be f abricated from an alloy steel
and shat! conf orm en all respects to ASTM F 835. A!Iov Steel Socket Button and Flat
Countersunk Head Cap Screws (Inchi.

Ib1 Steel, corrosion-resistant Button head cap screws sha!! be fabricated from
austenme corrosion-res:stant steeland shad conf orm in all respects to ASTM F 879.
Stainless Steel Socket Button and Flat Countersunk Head Cap Screws.

-

n 3) See Table 7 for sphne socket dimensions, and Appendix I for gaging cf sphne
sockets

(1 41 See Table 6 for nexagon socket dimensions, and Appendix l for gaging of hexagon
sockets

(15i Designation. Hexagon and Schne Socket Button Head Cap Screws shaft be des g-
hatt0 by the f ollowing data in the secuence shown; nominal St2e (number, fractional
or decimal ecuivalent); threads per inch: length (fract.onal or decimal ecuivalentL
prococt name; materia!; and p otectwe coatma it reovaec. See examrAs bairw:

10 - 32 * 0.75 Hexagon Socket Button Heae Cap Screw. Alloy Steet

.190 - 32 x 0 75 Spune Socket Button Head Cap Screw. Alloy Steel, Cacmium
Plat ed

.

=
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- TABLE 4 (CONT'D)

L !13l Threads. Threads snail be Unif.ed external thread: Class 3 A. UNC Senes.
Acceptabihty is to be based on System 22, ANSI /ASME B1.3M.
Class 3A does not provide.a prating allowance When plated products are re-

ou. red, 't is recommended that they be procured from the manuf acturer tset .sta.

1. 8 L

!14i Material Shouloer screws shall be f ahricated f rom an altoy steet having one or mere
% :a ng awng e.ement: . te r e , oc. .. mc ,-t.:enum.ofva ac r t- -

suf f.cient ouantity to assure tnat the specified haroness range of 32 to 43 HRC at
the su.f ace is met when hardened by quenching from the austenitizing Qmperature
anc tempered at not lower than 343 *C (650'Fh Decarburization and carburizas.en
hmits shan be the same as those specified for sock et head cao screws in ASTM A
574. Ahoy Steel Socket Head Cap Screws.

Snoulder screws shall meet the following mechanical property reQuerements:
. lai uit: mate tensile strength of 140.000 psi. based on the rninimum threac rseck

area:
(b) shear strength of 84.000 ps in thread neck area. based on the minimum

threa: neck area

(c) shear strength of 84.000 psi in the shoulder area, based on the minimum
sncww a ea

i* 5 See Tacte 6 for heragon socket dimensions. and Appendix I for geging of hexagon *

sockets,

t1Ei Designation Hexagon Socket Head Shoulder Screws shallbe designatec by the fob
lov..rg cata in the secuence shown: nomenal size or basic shoulder diameter (frac-
1:enal or decimal ecuivalent); shoulder length (fractional or decimat equivalent);
proouct name: material; and protective coating, if reouired. See examples below:

250 x 1.250 Hexagon Socket Head Shoulder Screw. Alloy Steel

.250 * 1.250 Hexagon Socket Head Shoulder Screw, Alloy Steel Phosphate
C:ete:

4
.
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t " ASVE ANSr B18 3<1966 SOCKET C AP. SHOULDER, AND SET SCREWS (INCH SER:ES:
o

TABLE SA (CONT'D)
_

s
a

NOTES:
(1) Nominal S.re Where specifying nominal size in decimats. reros preceding decimal

and in the f ourth decimal place shall be omitted.

(2) Length. The length of the screw shallbe measured overali, parallelto the axis of the
scren The Dasic length dimension on the product shall be the nomina! length ex-
Fa*Ted as a two place CeOma

(3 Standarc Lengths. Standard length increments for set screws shall be as tabulated
belo w .

Nominal Scre w Stencard Length
Length increment

'0.13 theough 0.19 * ; 0.06
0.13 through 0.50 i 0.13
0.E0 through 1.00 I 0.13
1.00 through 2.00

|
0.25

2 00 through 6.00 | 0.50
Over 6 00 1.00

.

* Applicable only to stres 0 (0.060 in.) through 3 (0.099
in.t. inclusive.

(4; Tolerance on Length. Tolerance on length of set screws shall be as tabulated below.

Nom na: Scre a Tclerance on
,

Length, in. | Length

Up to 0.63, incl. 2 0.01 V
Over 0 63 to 2.00. inct 2 0.02
Over 2.00 to 6.00, incl. 2 0.03
Over 6.00 2 0.06

iEt Threacs. Threads shall be Unified external thread: Class 3A. UNC and UNF Senes.
As standard gages provide only for engagement lengths up to 1% d.ameters,

changes in piten diameter of either or both external and internal thread may be te-
auired for longer lengths of engagement.

Acceptability shall be based on System 22, ANSI /ASME B1.3M.
Class 3A does not provide a plating allowance. When plated products are re-

curred. It is recommended that they be procured from the manufacturer (see para.
1.81.

(6, Mater:a! ,

Steel a ov. Socket set screws shall be f abricated from alloy steel and shalltat n

conform in all respects to ASTM F 912. Alloy Steel Socket Set Screws (Inch).
. (b) Steel, corrosion-resistant. Socket set screws shall be f abocated from austen-

itic corrosion-resistant steel and shall conf orm in all respects to ASTM F 880, Stain-
less Stee! Socket Set Screws. '

(7) Socket Depths. The key engagement dimensions givenin columns Tuand T of thisg
Table shall app!v only to nominal screw lengths equal to or longer than the lengths
I:stee .r % m ,, u. . t w e ,, c. re ag: , <, .* w : v e , g y ent or

,

mensions in screws of snorter nominallengtns than those listed in column S of this
Table, see Table 58. Sohne sockets in screws shorter than those hsted in column B i
cf th:s Table sha!! be as deep as practrcable-

b

30
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