The
JOHNSON GAGE COMPANY

April 29, 1994

Mr, Charles E Rossi

Nuclear Regulatory Commission
NRR/DRIL

11555 Rockville Pike

Rockville, MDD 20852

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."

1 apologize for any confusion this may have caused.

| 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 B1.18.3 - 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 B1.1). I am reviewing other threaded product standards
to determine which others presently have a System 22 thread measurement requirement,

As | have previously shared in letters and meetings with the NRC, non-conforming
threads jeopardize threaded joint integrity and invalidates engineering safety factors
calculated because init.! 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 thread dimensional
conformance. Without thread dimensional control, the design engineer and the user are
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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| remain available to assist the NRC and the nuclear industry in resolving the issue of
thread dimensional non-conformance.

Respectfully,

THE JOHNSON GAGE COMPANY

b ————

Stanley P. Johnson
CEO

Enclosures

cc:  Mr. Brian Sheron  Nuclear Regulatory Commission - NRR/DE
11555 Rockville Pike
Rockville, MD 20852

Mr. Ivan Selin Nuclear Regulatory Commission
11555 Rockville Pike
Rockuille, MD 20852

534 Cottage Grove Road ¢ Bloomfield, CT 06002 US.A. (203) 242-5541
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( SOCKET CA2 SROULDER AND SEY SCREWS UNCH SER LS ASHAE A%SIB1E 3-198BE
: 3 TABLE 1A (CONT DI
110} Standare Lengths Stangarg lengir increments for socket head cap screws shall be
as 1abuiatep below
: Nos Siatwgara
Crrp Lenass
C. 13 through 0.25 0.06
0 to 0.25 through 1.C0 013
1.80 1.00 through 3. 50 025
incl : 3.50 through 7. 00 0.50
| 7.00 through 10.00 | 1.00
"o Over | 100 through 7.00 080
iy 7.00 through 10 00 1.00
) Over 10 00 2.00
Lerpae T grces Tne allowabie tolerance on length shali be as tapulated beicw
0 e i s
Through | Thr 51 Th h
Nominal Screw Size ik oug !?ug Ov‘er
Yy, Y { 3%, 1'%
ingl, ! Incl. | Imeh |
TVRE SlreW LBNgIT ” -,*'5h;'t:" bf';.-
‘ o to 1.00. imgl -0 03 ~-0.03 -0.08
Qve: 1,00 10 2.50. inc -004 -0.06 ~0.10 ~0.18
QOver 2.50 10 6.00. inc -0 06 -0.08 -0 14 ~0.20
Cver € 00 ~0.12 -0.12 -0.20 -0.24
112) Threads Threads shall be Unified external threads with ragius root: Class 3A UNRC
ard UNRF Senes for screw sizes 0 (0.060 in. | through 1 in.; Class 2A UNRC and
UNRF Series for sizes over 1in. to 1% in., inclusive; and Class 2A UNRC Series for
sizes larger than 1 in,
For plated or unplated screws, acceptability shall be based upon System 22,
ANSI/ASME B1.3M
Class 34 does not provide 8 plating ailowance. When plated products are re-
quites 1115 tecommended that they be procured from the manufacturer (see para
1.8)
\ (12 Thread Length L+ The length of thread shall be measured, parallel to the ax:s of the

srrgw, from the extreme point 10 the last compiete (fuil-form) thread The threac
jength or socket hear cap screws shall be as definec by Table 1C and notes theretc

& Grp Gaging Length L. Grp gaging length is the distance, measured paraiiei to the
axis of the screw, from the bearing surface of the head to the first compiete {fuil-
form thread under the head (see Table 1C! 4

(151 Bogy Length L, Body length is the length, measurec parallel 10 the axis of the
screw, of the unthreaded portion of the shank (see Tavdle 1CI

Screw Point Chamier. The point shall be fiat or slightt, concave ang chamfered. The
plane of the point shali be approximately normal 1o the axis of the screw. The cham -
fer shail extend stightly below the root of the thread, ana the edge between the fiat
and chamier may be shightly rounded. The inciuded angie of the point shouid be ap-
proximarely 80 geg. Chamtering of screw sizes up to and including size B (0 164in |
ang lengths below O 75d shall be cptional

s
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ASME ANSIB1E 3 198¢

TABLE 24 (CONT'D)

{10}

©wm

Grip Gaging Length Lg,.. Grip gaging lengtn s the distance, measured paralie to the
axis of the screw, from the 1op of the head 1o the first complete (full-form) thread un-
ger the heao (see Tabie 2C)

Budy Lengtr Lg., Body length is the lengtn, measured paraliel 10 the axie of the
screws of the unthreaded bortion of the shank and the head heigrt isee Tar e 20

i Foirt Chamber The pont €0 ve ¥ias ai vl bo s 8 AP ARA b, s -

biehs @ iNe Lomt shad Le approxumalely normai 10 the axis of the screw . The cham-
fer shall extend slightly below the oot of the thread, and the edge between tne fiat
ang chamfer may be shightly rounged. The inciuded angle of the point should be ap-
proximately 80 deg. Chamfering of screw sizes up to and includ ngsize 810,164 in.|
ana lengths below 1.5¢ shall be optional

Fillet. A filiet berween the conical bearing surface of the head and the shank (bogdy) of
tre strew 15 allowable above the maximum tabulated value for O within the valye
listed for £

Bearing Surface. The axis of the corical bearng surface snall be paraliel 1o the axis of
the booy within 43 deg

Concentricity Concentricity of the threas with the body shall be within G 005 in /i
of bocy iength tunthreaded portion) full itotall indicator reading, taken directly unger
the head when the screw 15 held by the full threags closest 1o the head ¢f the screw
8nc shali not exceed 0.025 i

Tnreaos Threads shall be Unified external threads with radius root. Class 34 UNRC
anc UNRF Series for sizes O (0.060 in.) through 1 in.; Class 24 UNRC and UNRF Se-
ries for sizes over 1in. to 1Y ., inclusive

Acceptaoiity shall be basec on System 22, ANSI/ASME B1.3M

Class 34 does not provide a plating allowance When plated products are regquired
'8 recommended that they be procured from the manufacturet (see para. 1.8
Materia

a Stee . alioy. Fiat countersunk head cap screws shall be fabricated from an 8l
oy steel and shaliconform in ali respects to ASTM F B35, Alioy Stee!l Button anc Fla:
Countersunk Head Cap Screws (Inch)

(&) Steel, corrosion-resistant. Flat countersunk head cap screws shall be fabri-
cated from austenitic corrosion-resistant steel and shall conform in gll respects 10

2 -

ASTMF B78, Stainiess Steel Sucket Button ang Flat Countersunk Meas Cap Screws
timngh)
See Table 7 for spiine socket dimensions. anz Appersix | for gaging of spline

SOCkets

Designation. Hexagon and Spline Socket Flat Countersunk Mead Cop Screws shall
oe ges ghnated by the follow ng Gala v Ihe sequence shown nominal size indmber
freztionsl or decimal equivalent); threads per inch length (fractional ot decima!
fauivalent! product neme: material and protective finish, i reguired. Sew exampies
below

25 ~ 2B » 1.75 Hexagon Socket Flat Countersunk Mead Cap Screw. Alloy Steel

280 - 28 175 Hexagon Socket Fist Countersunk Head Cap Screw. Corrosion
Hesistans Stee

€ - 32 = 0 50 Spune Socket Flat Countersunk Head Cap Screw, Alioy Stee! Cad-
mium Plated

SOCKET CAP SHOULDER AND SET §~EWS (NCH SERES



ASME ANSI 818 31986

TABLE 3 (CONT'D)
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*

"

w

IS @ smooth and continuous Curve having a bearing surface Junclure radius No less
than that tabulates beiow

Junctlure Jungiute
NGIIAS -_-._553'“5 Nomina! Radgius

5 (L E SR Miyr
Size | Size i

0 ' 0002 { 10 | 0006

1 | o003 | W 1 0007
2 0003 | v« | 0.009
3 0.004 | 0 [ 0.012
4 0.004 1' Vs | 0.016
g 0 00% Ye | - G0
€ 0008

g 0006 | !

Beanng Surface The piane of the bearing surtace shall be perpendicular to the axis
¢! the shank within 2 deg

Concentricity  The heao shall be concentric 10 the axis of the shank of the screw
within 3% of the maximum head diameter A or 0.004 in. (0 008 in. total runcut).
whichever 18 greatus

Concentricity 1s oefineg as one-hal! the total indicated value obtained by holding
e strews Dy the threaos next 10 the head and indicating the outer surface of the
feac on the rourded poriiun. ad;ecent to but not on the extreme periphery of the
head

Threads Threads shall be Unified external threads with radius root. Class 34 UNRC
atis UIvRF Seres

Acceptabiity shall be based on System 22, ANSUASME B1.3M

Class 34 goes not provide 2 plating allowance. When platec products are re-

ourred, 1 1s recommengec that they be procured from the manufaciure: (see para

A%
-

Material

i@l Steel, alloy. Button head cap screws shall be fabricated from an plioy steel
and snall conform in ali respects 10 ASTM F B35, Alloy Stee! Socket Button and Fiat
Countersunk Head Cap Screws (Inch)

(k) Steel corrosion-resistant Button head cap screws shall be fabricated from
austeniic corrosion-resistant steel and shall conform in all respecis to ASTMF B 79,
Stainless Stee! Socket Button and Fiat Countersunk Mead Cap Screws

See Tavle 7 for spline socket dimensions. and Appendix | for paging of spline
SGCketls

See Tavle € for nexagon socket dimensions, and Appendix | for gaging of hexagen
sockets

Desigration. Hexagon and Spline Socke: Button Mead Cap Screws shall bedesg-
natec by the following data in the seauence shown: nomiral size (number, fractional
or decimal ecuivalent). threads perinch length (fractional or decimal eguivalent!
Proguct name, meaterial, ant protestve coating if recuires Sev exsmples belcw

10 = 32 » 075 Mexagun Socket Button Heac Cap Screw, Alioy Steel
180 = 32 » 0 75 Spiine Sucke! Burton Head Cap Screw, Alioy Steel, Caomium

Piates

aN
-

SOCKET CAP. SHOULDER AND SET SCREWS (100m g

m
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TABLE 4 (CONT D)

Threaos. Threads snall be Unified external threas Class 3A UNC Series
Acceptability is to be based on Systern 22, ANSI/ASME B81.3M
Class 3A does not provide a plating aliowance When piated products are re

quired. 1t 18 tecommended that they be procured from the manufacturer ises pata

Material Shoulcer screws shall be fannicated from an alioy steet having one or maore

sutficient gquantity 10 assure that the specifieg hargness range of 32 16 43 HRT at

the su.face 1s met when hardened by quenching from the austenitizing womperature

ang tempered at not lower than 343 °C (650°F) Decarburization and carburizay.on
be the same as those specihied for sock et head cap screws in ASTM A

74 Alloy Steel Socket Head Cap Screws

noulger screws shall meet the fol owing mechanical property requirements

a' ultimate tensie strength of 140,000 psi. based on the minimum threac neck

w

(b} shear strength of B4 000 ps: in thread neck area. based on the minimum
threay neck area
ic) shear strength of 84 000 psi in the shoulde: area. basec on the minimum

See Taple 8 tor hexagon socket dimensions, and Appendix | for gaging of hexagon

v

Designation Mexagon Socket Head Shoulder Screws shall be gesignatec by the fo:
owng 2ata on the seauence shown: nommnal size or basic shoulder diameter (frac-
ronal or decimal equivaient], shoulger length (fractional or decimal equivalent);
proguct name. materall and protective coatng. if required. See examples below

>0 » 1 250 Hexagon Socket Head Shoulder Screw. Alloy Steel

£0 = 1 250 Hexagon Socket Head Shoulder Screw, Alloy Steel. Phosphate
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TABLE 5A (CONT'D)
NOTES

{1 Noming! Size Where specifying nomina! size in decimals, 2eros preceding decimal

and in the fourth decirnal place shall be omitted

{21 Lengtr The length of the screw shall be measured overali, paraliel to the axis of the
screw  The basic length gimension on the proguct shall be the noming! length ex

tiesced 25 3 two-place gecima

(3 Stendaro cengths. Standard length increments for set screws shall be as tabulates

ASME ANSIB1E 31886 SOCKET CAP SHOULDER AND SET SCREWS (INCH SERIES

below
Nomina! Screw ; Stengard Length
Length Increment
0.13 through 0.18* 0.06
€.13 through © 50 013
0.50 through 1 .00 0.13
1.00 through 2.00 C.25
2 00 through 6 00 0.50

-

Over € OO

T e
i e

* Applicabie only to sizes C (0 060 in.) through 3 (0.098

R Ingiusive

{4 Tolerance on Length, Tolerance oniength of set screws shall be as tabulated below.

Nomina! Screw Toigrance on
Length, in Length
Up 1o 0.63, inc! =009
Over 0.63 10 2.00. in¢ =0.02
Over 2 00 1¢ €.00, incl ‘ =0.03
Over 6 00 ( =0.06

om

quires for longer lengths of engagement.

Acceptability shall be based on System 22, ANSUASME B1.3M
Class 3A does not provide 2 plating allowance. When plated products are re-
quired, 1t 1s tecommended that they be procured from the manufacturer (see para

1.8)
(€ Materia

a Treel alloy Socket set screws shall be tabricated from alioy steel and shall
coritorm in all tespects 10 ASTM F 912, Alloy Steel Socket Set Screws lnch).

tb) Steel corrosion-resistant. Socke! set screws shall be fabricated from austen:
e corrosion-resistant steel and shall conformin all respects to ASTM F BBD, Stain-

fess Sreel Socket Set Screws

(7} ‘Socket Depths. The key engagement dimensions given in columns T, and Tgof this
Table shall apoly oniy 10 nominal screw lenaths equal to or longer than the lengthe

] R T - » -l var Bigh

of this Table shall be as geep as practicable

X0

- : - apne ; 3
MENSIONS in sCrews of shorter nomina! lengins than those hsted in column
Table, see Table 5B Spline sockets in screws shorter than those listed in column 8,

Threags. Threads shall be Unified external thread: Cilass 3A. UNC and UNF Senes
As stanpard gages provide only for engagement lengths up to 1'% diameters,
changes in piteh diameter of either or both external and internal thread may be re-



