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1,0 SCOPI
This document specifies the method, materials
and standards for solventeremovable, visible dye
liquid penetrant examination in accordance witl
ASME Cods Saction 111 an Section V.

¢.0 GENERAL REQUIREMENT!

i Th.s procedure provi leds the method of performing
liquid penetrant examination to detect discontin
uities open to the surface such as cracks, voids
or porosity. The adjacent area, for a distance of
one inch either side, shall be included in this
test,

2,6 This procedure shall be used to examine ferrous
and non-ferrous materials in the following forms:
cast, forged, bar, sheet,including swaged and
welded conditions, up to and including twelyn
inch diameter,

£ This procedure shall be performed only by personnel
qualified to the standards of SNT-TC-1A (1984) as
gualified by a Level 111 Ixaminer and supervised
by the Hoke Quality Control Manager. Interpretation
and evaluation of results of examination shall be
performed only by Level 11 or lLevel 111 Examiners.,
Qualification documentation shall be recorded and
filed in the Quality Control Office

3.0 EXAMINATION MATERIALS

¥qd Fach batch of the penetrant materials and cleaning
solvents must be analyred and certified by the
manufacturer as to the actual sulphur and halogen
content in accordance with ASME Section V Article 0O,

3.1.1 Analyze for sulphur content as follows!

a) An individual sample of the penetrant materials
shall be prepared for analysis by heating 50 grams
(100 grams for cleaner/remover material) of the
material in a 150mm nominal diameter glass Petri
dish at a temperature of 194°F to 212°F for 60
minutes,
CAUTION: Provide adequate ventilation to dissipate

the emitted vapor.
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b)

¢ J
S.1.:3
Dl

.I

- -

Analyze the residue as follows: 1 ¢ the residuc
18 less than 0.0025 gran 0.005 grams fo1
cleaner/remover material), the material 13
acceptable without further analysis. If the
residue is 0.0025 grams or more irams ot
more for cleaner/remover material), the procedurd
in 3.1.1(a) shall be repeated and the residud
analyzed per ASTM D 129 or ASTM D 1552 or,

alternately, the material may be decomposed in
accordance with ASTM D 129 and analvied pex
ASTM D 516 Method B,

NOTE: The alternate methods of residue analysis
specified above can be used on both penetrant
materials and cleaner/remover materials,

The sulphur content shall not X0 1% of the
residue by weight,

Analvze for chlorine and {fluorine a follows

Same as 3.1.1(a) above, including the CAUTION note,
Analvze the residue as follows: If the residue 1t
Jess than 0.0025 grams (0,00 i for ¢leaner/

remover material ), the material

without further analvsi: I[f the residue is 0,0025
grams or more (0.005 grams or mo for cleaner/
remover material), the procedure in 3.1.1(a) shall
bhe T(“'l‘(lt('t’ and the residue analvezed pet ASTM

DEBOB or SE-165 Annex 2 for chlorine and SE-165
Annex 3 for fluorine,

The c¢hlorine plus fluorine content shall not exceru
14 of the residue by weight,

iccentable
y €

Modifications to these requirements may bhe required
by certalin customers and are addressed in the
appropriate appendix/supplement,

Penetrant materials used shall be Ardrox (formerly
Uresco Ardrox) Co., visible dve penetrant 996
(aerosol or bulk), cleaner/remover 9PR5S0 (aerosol),

and wet non~aqueous developer suspension 9D1B '
(aerosol or bulk).

Aerosol Un;\vll;mt must be verified hat 1t 18
)

non-halogenated.
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without undercutting. §! o
blasting shall not be done on sul
be examined, unless the m

in conjunction with the L.

OC eSS
P, exan

4.1.2 Surfaceg which are inaccessible

be examined by this procedure, |
surfaces are small inside diamete

threaded or knurled surfaces, o1

as been

produce meaningless examination r

m ‘—“
4.0 SURFACE PREPARATION

General Requirements Surfac to bhe examined and
adjacent areas within 1 inch shall be d1 nd fred
from scale, slag, and adheri rod ( ind o1
other extraneous material

1.1.1 As-welded surfaces, following ti I | { layg,
shall be considered sultable | ligqui nenetrant
examination without grinding, i1t thi does not
interfere with interpretatios f the test results
and if the weld contout lends into the base metal

i, prit and yvapol

faces which are to
approved
ination.,

which would
sults, shall not
xamples of such
rs, drilled }s('i‘.",
engraved areas.,

4.2 Surfaces, for which a specific finish is required,
shall be given this surface fiulsh prior to the
final liquid penetrant examination prescribed by
the applicable specifications, Fxamination at
intermediate stages of fabrication shall be
permitted.

5.0 TEST PROCEDURY
NOTE: Acetone pe1 Federal Spec. A<51 meets the
halogen and sulphur requirements of Paragraph
3.1 (ref. ASME Code Secti V Subarticle
T-625).
5.1 Pretest Ll(dnlm‘ Puill be done with an acetone
per Fed.Spec, O .A-51) wash on the test area
followed by com;‘-h"\(' air dryving, allowing a minimum
evaporation time of five (5) minutes,
ABRASIVE CLEANING SHALL NOT BE USED,

Sy 2 Penetrant d);llgdlloh shall be brushed, dipped or
spraved on a clean, dry surface and shall be wetted
for A3~:w mxnutc;. The penetrant and test surface
shalT Fe maintained at a temperature recommended by
the manufacturer but in no case less than 60°F nor
greater than 100°F.

»asn
T-N145§ 6 ]2
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5.3 Penetrant shall be removed 11 111 irfaces a
follows : ‘
Sedil As much excess penetrant as | itble shall be re ved
oy first wiping the UT 14 thol | with a lean,
dry, lint-free cioth or at rhent paper. |
£.%3.2 The remaining excess penetrant shall be removed I
wiping the surface with a clean,; lint-ire clot! ! |
absorbent paper dampened with penetrant remover.
Acetone shall not be used 1t remove excess penetrant.
§.3.3 Flushing of the surface wit iny liquid following
application of the penetrant and prior t developing
shall be prohibited.
5.4 The drying of the test surfaces after the removal of
the excess penetrant shall be a mplished only by
normal evaporation, or by blotting with absorbent
paper or clean, lint-free cloth., Forced air |
¢irculation in excess of normal ventilation on the
inspection area shall not be used. The time for
surface drying after removal f excess penetrant
and prior to application of the developer shall be
limited to a minimum of 5 minutq and a maximum Of
ten minutes. -
6.0 DEVELOPING
6.1 After penetrant has been removed and parts are dried,
a thin, uniform coating of developer shall be sprayed |
on the test area. The developer shall be thoroughly
agitated both before using and periodically during
application. Since the true size and type of
discontinuities are difficult to evaluate if the
penetrant diffuses excessively into the developer,
observe the surface during application of the
developer for ir 'ications which tend to bleed
profusely.
6.2 Final examination shall be made a minimum of
" minutes and no later than 30 minutes after the
Jeveloper has dried., 1f bleed-out does not alter !
the inspection results, development periods of over
30 minutes are permitted. The examination shall be |
performed under adequate illumination to ensure
no loss of sensitivity.
¥
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8.0 EVALUATION OF INDICATIONS

8.1 Mechanical discontinuities at the
indicated by bleeding out of the
however, localized surface discor

as may occur from machining marks

imperfections., Linean
indications are those indications
lJenzth is more than three times ¢t

¢ircular or elliptical w
1sss than thrce times the widtl

9.0 ACCEPTANCE STANDARDS

Sectinn J11, as listed below, and

customers requirements,

NOTE: Refer to the

determine ins

- 1M B Castings, forgings, bar, seamless

(without filler metal) tuhular m
fittings a&nd weld repair of same

"ILMIS.

1

a. Linear indications greater than I
materials less than 5/8" thick
long for materials from 5/8" thic
thick and 3/1¢f long fer mater

greater.

conditions, may produce simila n
which are not relevant to thi t
acceptable discontinuities

8.2 Any indication in excess of the a
standards,which is believed to be
shall be regarded as a defect and
examined to verifv whether or not
fects are present. Su face condi
precede the re-examination. Non-
cations and broad areas of pigmentation which
would mask indications of defects
able, and the areas shall be clea
examined.

8.3 Relevant indications are those wh

2
Rounded indications are indicatio
ith the length ecual t !

9.1 Acceptance standards shall be according to ASMI

appendices to this procedure, addressing specific

bonnets, ¢fcats, stub extensions 1o

The following relevant indications

surface will be
penetrant ;
tinuities, suc!
or surface

s

i1cations

ceptance
non-relevant,
shall be re
gctual de
t1oning may
relevant indi-

are un-accent -
ned and re-

ich result fron

in which the
he width
ng which are

in supplements

Nuclear Traveler to
pection requirement
JYu"‘ wg 1 ’J\‘\':

oducts cH:;‘a

for bodies,

bodies and

are unacceptable:

16" long for
reater than 1/8"
k to under 2"

11 } 1 i A
2" thick and

I
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10.0
10.1

j o ®

of circumference with the pore size not exceed=
ing 1/64". Pore spacing must be greater than l1/16

Bellows and bellows welds., Unacceptable ind
cations are:

Any cracks, linear, or rounded indications,
(Alsc there shall be no indicatiors in the
sheet or tube before forming bellows),

Bolts, studs and nuts (greater than 1" nominal

bolt size).

The examination shall be performed on the
material stock at approximately the finished
diameter before threading and after heading
(if involved). The following relevant indi-
cations are unacceptable:

Linear nonaxial indications,

Linear axial indications greater than 1" in
length,

RECORDS

A record of all Liguid Penetrant Examination

shall be maintained for a minimun of seven years.
Examination certificates, when necessary, shall
be supplied to the customer. Results shall be

recorded on Liquid Penetrant Test Report
(sample of Form LPTR attached)

i
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CLEANING FOR NUCLEAR SERVICE
i

1.0 APPLICA™IONS

1.4 Ceneral
This specification covers the removal of oil a 1
grease and othevr soil from parts during fabrica-
tion and assembly for use in nuclear applications
or oxygen service., Degreasing agents used in
accordance with this specification will not con-
tain HALOGENS (F, C1, Br, I, At).

1.2 Specific

1.2.1 Any metal part may be cleaned in this manner,
(See¢ CAUTION note following para. 4.2)

1343 Assemblies with non-metallic port.ions and non-
metallic parts should be cleaned with detergent
solution only ufter original cleaning to H!'S-2,

1:2.3 This cleaning procedur? may also be used for
preducts which will be mass tpectrometer leak
tested,

2.0 MATERIALS

2.1 Detergent (Containing non-ionic Tritor X100, Igepal,

wetting agents) 0-630, or equiva-
lent.

248 Grade 'C' Water
Tap Water.
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4.4

6.0
6.1

6.2

0.

6.2

“
& s

1

Following water vinse, clean the narts in oil- free,
unused or redistilled acetone (see nara. 7.3},

At Spartanburg, the ultrasonic cleaner may he used,
Components containing crevices or inaccessible
areas are to be cleaned in acetone only

(ref, para. 4.2, '

Atlernatively, the jarts may be immersed, in
acetone, i1nha clean metal or plass container
and agitated and/or scrubbed, as necessary,
with a non-shedding bristle brush.

DRYINC

The units shall be dried in a c¢lean, dry, oil-free,
ventilated area.  The dryving shall be accomplished
with the use of heat lamps to heat the components
to drive off the residual acetone. DNrving is to

be performed within 30 minutes after rinsing.

FLUSH NG
Applicability

These provisions apply to flushing components when

proof flushing 18 specified on the nuclear traveler,

The requirements and cleanliness criteria for the
use of filter cloths specified herein apply only to
the final flusbes to demonstrate that the component
1s free of var culates.

Flushing Media Purity

Acetone or alcohol to be used for flushine shall be
oil-free, redistilled, or unused and shall be
checked for cieanliness in the manper described

in para. 6.2.3,

Water to be used for flushing shall be Grade "B
and shall be checked for cleanliness in the manner
described in para. 6.2.3,

Filter approximately 20 gallens of the applicable
flushing media through a filter of a mintmum of 2
unused KIMWIPES (stock no. 34255) sunported by a
stainless steel grid. The grid shall be ultra
sonically cleaned in acetone per para. 4.4, before
flushing.
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6.3

6.3.1

Lo
ot
L)

6,4

The resulting filter shall be completely free of
foreign materdial., This check shall be nerformed
immediately prier to starting the flush, 1§ packaped,
distilled water (Wende¥ Water or equivalent) is to be

wed for component flush test, the cleanliness check

mas bhe waived,

Flushing Procedure

5 gallons of the flushing media shall be passed
through the component by gravity feed and a

filter as described in para 6.2.3 (supported

by a strainer or other appropriate means) shall

be used to filter the exit fluid, The filtering
area of the Kimwipe shail be no larger than 1 square
foot., The flushing media may be recirculated and
used in other valves of the same lot provided that
it is filtered through a 100 micron stainless steel
filter prior to re-use,

Flow Rate of Flush

The flush shall be gravity flow,

Dgration of Flush

Ylushes shall be repeated until the filter
meets the acceptance criteria specified in
para, 6.4,

Flushing Acceptance Criteri-

The acceptance criteria for flushing of components
shall be as follows:

1., The general appearance of the filter
shall be that of a clean, white, wet cloth
showing no more thin slight speckling and
no more than slight soiling or staining of
any kind from rust or dirt,

¢, There shall be no particles on the fiiter
larger than 1/32 in, in any dimension,

3. Readily apparent quantities of unusual
impurities in the exit flush or on the filter,
such as resin particles, abrasive grit, or
other foreign matter, shall be reason for non-
acceptance of the flush,
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8.0 PACKAGING
8.1 After inspection and test, all acceptable products
shall be packaged in a double-polyethylene bag
with a cleaning certification tag placed between
the bags, Cleaned in-process parts shall be
singly bagged. The bug shall be heat sealed,
8.2 Cleaning Certification Tae,
8241 Alternate #1 (Nuclear Applications)
CLEANED IN HALOGEN FREE SOLUTIONS
FOR NUCLEAR APPLTCATIONS
PER HPS-85
HOKE INC., CRESSKILL, N, J. 07626
8.2.2 Alternate #2 (Oxygen Service)
CLEANED IN HALOGEN FREE SOLUTIONS
FOR OXYGEN SERVICE
PER HPS-85
HOKE INC., CRESSKILL, N. J. 07626
ne.ar g i
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1.0 SCOPE

This document specifies the method, materials
and standards for solvent-removable, visible dye
liquid penetrant examination in accordance with
ASME Code Section 1I1 and Section V.

2.0 GENERAL REQUIREMENTS
| This procedure provides the method of performing

liquid penetrant examination to detect discontin-
gities open to the surface such as cracks, voids
or porosity. The adjacent area, for a distance of
one inch either side, shall be included in this

test,

2.2 This procedure shall be used to examine ferrous
and non-ferrous materials in the following forms
cast, forged, bar, sheet, including swaged and
welded conditions, up to and including twelve
inch diameter,

Re This procedure shall be performed only by personnel
qualified to the standards of SNi-TC-1A (1984) as
qualified by a Level 111 Evaminer and supervised
by the Hoke Quality Control Manager. Interpretation
and evaluation of results of examination shall be
performed only by Level 11 or Level TII Examiners.
Qualification documentation shall be recorded and
filed in the Quality Control Cffice.

3.0 EXAMINATION MATERIALS
354 Each batch of the penetrant materials and cleaning

solvents must be analyzed and certified by the
manufacturer as to the actual sulphur and halogen
content in accordance with ASME Section V Article 0.

3.1.1 Analyze for sulphur content as follows:
a) An individual sample of the penetrant materials
shall be prepared for analysis by heating 50 grams
(100 grams for cleaner/remover material) of the
material in a 150mm nominal diameter glass Petri
dish at a temperature of 194°F to 212°F for 60
minutes.

CAUTION: Provide adequate ventilation to dissipate
the emitt« . vapor.

HPT-N145%
Rev. U
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b)

a)
b)

Analyze the residue as ftollows! [ f the resid
is less than 0.0025 grams (0,005 grams 1o}
cleaner/remover material), the material 1
acceptable without further anelysis If the
residue is 0,0025 grams or more (0.005 gra
more for cleaner/remover materiall, the proce
in 3.1.1(a) shall be repeated and the resiaue
analyzed per ASTM D 129 or ASTM D 155¢ vr,
alternately, the material may be decomposed i
accordance with ASTM D 129 and analyzed yveé
ASTM D S§16 Method B.
NOTE: The alternate methods of residue inal

. specified above can be used on both perno

materials and cleaner/remover materials

The sulphur content shall not exceed 1% of th

residue by weight.

Analyze for ¢hl
Same as
Analyze
less than
remaver
without
grams or

remover

the

further
more |

D808 or SE-1635

s St S I
residue as
0.0025
material),

material),

orine and fluorine
above, including
tollow ‘ | 4
grams (0,005 gran
the material 1
“analysis 1f the
U,.000 grams o1 more

Annex 2 lo1

the procedure in 3.1.
be repeated and the residue analy

as follows:

the CAUTTON
the residu
for c¢lean

acceptable

residue 1¢

for cleane
: 1(a)
ed per ASTM

ne and SE-1658

e
4)'
\l'll('

N
2 17

|
note,

€ 1
er/
0.0028
v/
shall

Annex 3 for fluorine,
¢) The chlorine plus fluorine content shall not exceed
1% of the residue by weight,

3.1.3 Modifications to these requirements may be required
by certain customers and are addressed in the
appropriate appendix/supplement .

Bicd Penetrant materials used shall be Avdrox (formerly
Uresco Ardrox) Co, visible dve penetrant 996
(aerosol or bulk), cleancr/remover 9PRS0 (acrosol),
and wet non-aqueous developer suspension 9D1B
(aerosol or bulk).

Aerosol propellant must be verified that it i
!lx'fi'.’uliw_«,t'rul‘la',f,

A

i
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SURFACE PREPARATION

General Requirements
adjacent areas within 1 inch shall be dry

ined anc

Surface t be exan
! .l”k]

ITee

from scale, slag, and adhering or emb ed sand o1
other extraneous materials,

4.1.1 As-welded surfaces, following t! removal of slayg,
shall be considered suitable for liquid penetrant
examination without grinding, 1f this does not
interfere with interpretation of the test result:
and if the weld contour blends into the base metal
without undercutting. Shot, ind, grit and vapol |
blasting shall not be done on surfaces which are to
be examined, unless the process has been approved
in conjunction with the L.P. examination, . |

1.1.2 Surfaces which are inaccessible or which would
produce meaningless examination results shall not
be examined by this procedure., FExanrples of such
surfaces are small inside diameters, drilled holes,
threaded or knurled surfaces, or engraved areas.

4.2 Surfaces, for which a specific finish 1s required,
shall he given this surface finish prior to the
final liquid penetrant examinution prescribed by
the applicable specifications. f{xamination at
intermediate stages of fabrication shall be
permitted.

5. TEST PROCEDURI
NOTE: Acetone per Federal Spec. O-A-51 meets the
=y halogen and sulphur requirements of Paragraph
. (rvf. ASME Code Section V Subarticle

T~6

€012

5.1 Pretest cleaning shall be done with an acetone
Lper }b('\i..\.{\t'(. 0-A-51) wash the tes?t area
followed by complete air drying, allowing a m tnimun
evaporation time of five (5) minute
ABRASIVE ( LEAN ING SHALL NOT BE USED

5.2 PL‘Y‘L(TIH( d[‘ 1)'.dtlﬂl. “-‘-'ulll be brushe ?‘ _EH\:‘(-J or
sprayed on a clean, dry surface and shall be wetted
for 15-20 minutes, The penetrant and test surface
shall be maintained at a nerature recommended by
the manufacturer but in no «.se | than 60%F nor
greater than 100°

g' | ramerte o
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When the examinat t etrant
material all ! b1
Absorbent papen | t , th \
be used to remove 1 ! ! !
residual iteria hall \ icet
dampened loth, ! W\t ey

[ritonX or Igepal r equivalent tergent
containing nondonic wettitl { i 1 1
icetone cleaning.,
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8.0 EVALUATION OF INDICATIONS

8.1 Mechanical discontinuities at the surface «1l1 be
indicated by bleeding out of the penetrant
however, localized surface di ntinuities: sucl

as may occur from machining mark or surface
conditions, may pi 1

which are not relevant to the detection of un
acceptable discontinuities

ouce sin

8.4 Any indication 1n exce f the acceptance
standards,which 18 believed to be non-relevant,
shall be regarded as a defect and shall be 1¢
examined to verify whether or not actual de
fects are present. Surface conditioning ma)
precede the re-examination. Non-relevant indi
cations and broad areas of pigmentation which
would mask indications of defects are un-accept
-'lhl(‘, and the areas shall be cleaned and re
examined,

B.3 Relevant indications are those which result from
imperfections., Linear
indications are those indications in which the

length is more than three times the width,
Rounded indications are indications which art

circular or elliptical with the length equul to o1
less than three times -

9.0 ACCEPTANCE STANDARDS

9.1 Acceptance standards shall be according to ASMI
Section 111, as listed below, and in supplements/
appendices to this procedure, addressing specific
customers requirements.,

NOTI

NOTE: Refer to the Nuclear Traveler to

determine inspection requirements

0 B | Castings, forgings, bar, seamless and we lded
(without filler metal) tubular products and
fittings and weld repair of same for bodies,
bonnets, seuats, stub extension to bodies and

plugs.

The following relevant 1ind

fcations are unacceptable:
a. Linear indications greater than 1/16" long for
materials less than 5/8" thick, @
long for materials from 5/8'" thi n
thick and 3/16" long for materials 2" thick and
greater,

¥ :
HPT-N145 0 12
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A.

9.1.4

a.,

¥

Rounded indications with any dimension greater
than 1/8" for thicknesses less than 5/8" and
greater than 3/16" for thicknesses 5/8" and
greater.

Four or more indications in a line separated by
1/16" or less,edge~to-edage,

Ten or more indications in any € sguare inches
of area,whose major dimension is no more than
6" with the dimensions taken in ti.e most un=~
favorable location relative to the indications
being evaluated.

Welds (other than bellows and repair welds to
above). The following relevant indications are
unacceptable:

Any cracks and linear indications.

Rounded indications with dimensions greater
than 3/16",

Four or more rounded indications in a line sepa=-
rated by 1/16 inch or less,edge-to-edge.

1) Ten or more rounded indications in any six
square inches of surface,with the major
dimension of this area not to exceed six
inches with the area taken in the most un=~
favorable location relative to the indica-
tions being evaluated.

2) Indications whose major dimensions ale
greater than 1/16 inch shall be considered
relevant,

Finished stems.

There shall be no defocts’linear or otherwise.

Hardfaced surfaces of seats and plugs (a fter
Machining) .

Any cracks or linear indications are .acceptable,
as are rounded pores exceeding 2 pore: for 6"

HPT=N145
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9.1.5
a.
9.1.6
a.
b.
10.0
10.1

YOre £lze not exceed=
E

of circumference with the
ing must be greater I?wﬂ;i/l@!

ing 1/64". Pore spac

/'D

g
-

Bellows and bellows welds
cations are:

Unacceptable indi=

Any cracks, linear, or rounded indications.
(Also there shall be no indications in the
sheet or tube before forming bellows) .,

oY

Bolts, studs and nuts (greater than 1" nominal
bolt size).

The examination shall be performed on the
material stock at aw‘rOX"u'o" thé finished
diameter before threading and after heading
(if involved). The fﬂllnk,"~ relevant indi=-
cations are unacceptable:

e
e

Linear nonaxial indications.

Linear axial indications greater than 1" in
length.

RECORDS

A record of all Liguid Penetrant Examinations
shall be maintained for a minimum of seven years.
Examination certificates, when necessary, shall
be supplied to the customer. Results shall be
recorded on Liquid Penetrant Test Report

(sample of Form LPTR attached),
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LIQUID PENETRANT TEST REPORT

PART DESCRIPTION

PART NUMBER REV
QUANTITY (QTY).___ HEAT CODE
ASSY ORDERNO./ r
NUCLEAR TRAVELERNO CUSTOMERSPEC NO
CUSTOMER SALES ORDER/PROJECTNO
CUSTOMERP.O.NO CUSTOMER P/N
TEST DESCRIPTION
SPECIFICATION REV
DYE PENETRANT MATERIALS ARDROX - | BATCHNO. |
MAGNAFLUX SPOTCHECK ~ |.OYE [
REMOVER
OTHER(SPECIFY BELOW CLEANER

TVPE OF OBSERVATION _Visuai

INSPECTION RESULTS

QTY ACCEPTED SIN
WTY REJECTED . SIN
QC NCRNO

REMAPKS

-

Form LPTR 9/88 DO
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~OKE INCORPORATED

ONE TENAKILL PARK » CRESSKILL. N J. 07626
PMONE (201) 5689100 TELEX 115428

CERTIFICATION TO SNT-TC=1A
LIQUID PENETRANT EXAMINATION
LEVEL TII

This is to certify that James Free of Applied Technical Services Inc,
Greenville, SC, is appointed by Hoke as the Level 1II Examiner for Magnetic
Particles, Liquid Penetrant and Radiography examinations as of August 6, 1990,
He is qualified to establish techniques, interpret specifications and codes,
designate the test method and techniques used, and interprat results, He has
sufficient education, experience and practical background in materials
technology to assist in establishing tests and acceptance criteria when
required, He has a knowledge of other common