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This instruction shall be applicable to Fluorescent Penetrant Inspection to detect
harmful subsurface discontinuities in a part or produce at Metal & Machine
division (sometimes called as o o o in the followings).

2. & / Purpose
SAHAN MAZ=E HS0l #dE 720 2Xdt=X 2360 €
A HAS] EXtet 2 o) fIE0IC.

To establish the procedure and method for fluorescent penetrant inspection for
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verify that the parts manufactured by o o o is meeting the specified specification.
3. 202 A2 / Definitions

3.1 =2IXY / Ambient Light

AANSS st DE HRALZ2RH UETeE A F2 JtAIEHA,

The visible light in the immediate inspection area, from all sources, including that
emitted from the black lights.

tH& &2& / Background fluorescence

d& B35 H& AAME HAlcte 2 HHU &F T Y= E&F2E
Fluorescent residues observed in local areas or the general surface of the part
during fluorescent penetrant inspection.

3.3 ZE4 / Cold Shut
S N 582 28 =50 X 2

o5 o=
A discontinuity that appears on the surface of castings as a resul
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of two streams

r
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of molten metal meeting and failing to unite.
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3.4 @€ / Crack
S0 &0l LEILIE VA SEiS 20ILF I EENZ2A HRE s, A2 dasS
JMXD ACH 1 Z2Ael 22 0ol Qs EdR20=s SURYS JHXLD UL

A break, rupture or fissure usually “V” shaped in cross section and relatively
narrow and deep. The edges are normally jagged when viewed with magnification.

3.5 AXJ| / Dryer

ANE MBS =4 SAMHMLE, AE Ho L HIE2 SOt Al Rl MEd= A
e

For drying oven, an oven used for increasing the evaporation rate of rinse water
or agueous developer vehicle from test parts.

3.6 HiZ & / Excessive Background Fluorescence

HEE AISS Hololld, oflddoles TT= HHE . 0lelst da2 2Xstst
22 RN, 2HES AHE MEBS HH XL, ME EHO 229, 2E EAY
of 2XHEHN JICISC

Background fluorescence that interferes with the interpretation and evaluation of
indications. Excessive levels are Usually due to improper emulsification,
inadequate rinsing, excessive part surface roughens, part surface contamination
or unsatisfactory penetrant.

3.7 & Al / Inspection

3.7.1 &A= /In—-Process
eSS 0|E £ Us HAS H8ct SS9 HAL U2 2HO=2 FIINEU M3
ZEXS 2561 fol At=E L.

Inspections conducted after performing some, but not all, of the operations that
may cause and/or reveal discontinuities.
Used to assure part quality before investing in further processing.
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Inspections conducted after performing all operations that may cause and/or
reveal discontinuities that could affect part quality.

At/ descorndt.com  TEL, 82-2-3412-1881  Fax, 82-2-3412-1883



ESCO INC
www. tesco-ndt.com

3 A
2@ L= 223 AL et XIAIS 22Xld HEE EFole &Y

The process of classifying indications as false, non-relevant or relevant.

3.98E ZEAE / Linear Indication
Z 0| 3bf 0l&te] Z0IE Jt&l Z2& AE / An indication having a length three or

more times its width.

3.10 NDT &Hl / NDT Facility

NDT ZAL0 E2E MSot= Jl722 A 822 &bl

The equipment and the inspection area of the organization responsible for
providing NDT services.

3.11 HI&E XIAl / Non-linear Indication
2Z01JF =2 34 0late! XIAl / An indication having a length less than three times
its width.

3.12 &

=
o T
Lo HY BAD £2 FHT B

U nio

b, ML €& €228 EEotl U=
MM 23 Z2&s HAot= A C

A liquid of low surface tension and high capillary action, containing a colored or
fluorescent dye, used to penetrate into surface discontinuities, and qualified in
accordance with MIL-1-25135.

3.13 2% / Reprocess
WO AIM NE RO Tas A

i ——1 4 O —
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e
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raf AAEE S EHE0IGt=E 2.

To repeat the entire penetrant inspection process including necessary precleaning.
4. B @3 A8t / General Requirements

4.1 0 NIFAO LI2AA= EF & Al SES0IU =S A0 BEEC 0l
32 HREN U= 2= HEot)| fIst SEOICH

The fluorescent penetrant inspection process described in this instruction are
applicable to in—process and final inspections.

These processes are for the detection of discontinuities open to the surface of

the component under inspection.
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4.2 0] BAME +ote HgXe HIIId BAMA 215 X&EM (CJ-EIB-030)0 It
g N&HES JtALD A0 0F &L,

This instruction requires personnel certified in accordance with ‘personnel
certification for Nondestructive testing” (CJ-EIB-030) instruction.

4.3 & / Materials

MIL-1-25135 2t QPL-251352 JHE B0 JIS= 210l 2ol 2S5 B@F A M=
grol AlEE = AT S2 Xt BEH0 OE M= &8 AI2IXl O0toF &t

Ct. s&= Mg 3340 2ol #8& A0l 0F StCt.
Only FPI materials qualified under MIL-1-25135 and listed in the latest revision of

ok

QPL-25135 Shall be used. Different designations of material from the same
manufacturer shall not be mixed. Concentrations shall be as specified by the
material supplier.

4.3.1 &€& EEY /Fluorescent penetrant materials

(1) BE 2% : ZL-2C, 0IOHZE=E A AL / Normal sensitivity @ ZL-2C Magnaflux co.
(2) D&% : ZL-27A, OIOUHZE=E A AL / High sensitivity : ZL-27A, Magnaflux co.
(3) =& T : ZL-37, Ot E=HAA}F / Ultra high, Sensitivity : ZL-37, Magnaflux
4.3.2 {3HHl / Emulsifier

A= SIH 0 ZR-108, OFEAUHUESE AAF / Hydrophilic Emulsifier : ZR-108,

Magnaflux co.

4.3.3. &M Ml / Developer
=48 SAHl : ZP-14A, O OUH S AAF / Wet developer @ ZP-14A, Magnaflux co.

4.3.4 BFHM, =3tH, &M 2 2E N0 2ol S5 88M=s It
22 SANEZOOF &L AlE 2= 2 /\I U RQEIOHI: 1I 20Xz ets
L& oHOF SHCH.

Certifications supplied by maunfacturer for each batch of penetrant, emulsifier,
and developer shall be kept in file. Test results shall include actual values
obtained for each test required.
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4.4 NIEHM + SHIE / Cleaning material : Solvent

— OtAMIE / Acetone

ElEts 232 Nectd ECISZUE0l XA It & MES <
= Ct.

Trichloroethane except for titanium parts used for part cleaning and evaluation of

H 30 AtS

ol

indication.
4.5 ZH| / Equipment

451 == FPI AIAE(EAY) / Manual FPI system(Dipping method)
TSC-10002 HIAZWAN MEZIUALCH /TSC-1000 made by TESCO INC.

1l

ANE, SHHS NEEIL HSU N0 BY

—/

ro

bH

gl

The penetrant is applied by dipping, brushing method. After application, the
excess penetrant shall be allowed to drain off the part.

(2) @M= &3 / Pre-rinse tank

s 3719 28 A X0l / Water and air combination spray
(@) =< =0 2.8 kg / ¢ (40 psi) / Water pressure : Max. 2.8 kg / ¢ (40 psi)
(b) =& :50~100°F(10~38C) / Water temperature : 50~100°F(10~387C)
(c) 371 & ¢ =4 1.75 kg / om(25 psi) / Air pressure : Max. 1.75 kg / om(25
(38) R3Y3 / Emulsifier tank
Sotil= 8E-Hs HEStCE / The emulsifie is applied by dipping method.
(4) MI® &3 / Post-rinse tank
!

21 3019 &8 A=ZY0l, 2 AZY 0| / Water and air combination spray, Water

(a) =< : = 2.8 kg / o (40 psi) / Water pressure : Max. 2.8 kg / ¢ (40 psi)
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(b) &= : 50~100°F(10~387C) / Water temperature : 50~90°F(10~38T)

(c) 271 &= =) 1.75 kg / e (25 psi) / Air pressure : Max. 1.75 kg / cn (25
psi)

(5) &4 €43 / Dryer tank

2 ZEZFEX0 2o x=EEHE

X = 4 = L

e
Off
HT
>

Al -/ Thermostatically controlled
circulation hot air type

(6) X &3 / Dryer tank
2 XEEXON 2o ZEL= <Z

circulation hot air type

10

Ot
i
o
s

/  Thermostatically controlled

(7) A AFA! / Inspection room

(a) &4 / Dark room

o

bl

(b) KAAS BHMES A X / Equipped with black light,

4.6 2 ALA XY / Lighting in inspection room
| HEjC &2 & Ea HAIE 8 @F AE0 CHol & |12 AIE &L}
Use the light intensity requirements of table | for type | penetrant inspections.

4.7 J17 & HOIXl / Instruments and gages

471 el 2=

i

&I / UV. METER

(1) ANALS9 2d=E =Fol=0 A2 / Used for black light intensity check
(2) 22 J-221 / Model J-221

4.7.2 @& =& / Fluorometer

AN ol MEM YI|IE =Hot=0 ME

Used for penetrant brightness check of immersion tanks only

4.7.3. 2& 1 / Refractometer
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(1) &=d KM == S¢S SHot=0 A2

Used for checking water contents of hydrophilic emulsifier
(2) &9 10~ 30/Range : 0~ 30
4.7.4 ANE B / Test panel
(1) FPI AIAEY ~8is ZASH=0l AHE / Used for FPI system performance test
(2) 22 : PSM-5, SHERWIN PRODUCTS / Model : PSM-5, SHERWIN PRODUCTS

475 &@& &8 Hlw &KX / Fluorescent defect comparator
XAl 2JIE EHo6t=

4.7.6 2% H / Thermometer
HAF THE L HZXDIC 2EE =XFot=d A2

Used for checking liquid material or dryer temperature

7.7 EtOIH / Timer
A A& AI2tS =A6t=0 AFE / Used for checking processing time

o &

4.7.8 =& / Magnifier

ZEE= AMEES FOtot oi&ot)l <fIoh 3BHOIA 108 =2 &HII0t AAEE L.
Magnifiers of 3X to 10X magnification may be used to interpret of evaluate
indications

4.7.9 HE / Mirror
AHHMOZ BI| A2 EHO| Z A0l AL StCY.

Used for inspection surface diffcult to see by direct vision

4710 2 =& / White light meter
Ft-cd OILF A 2 s ASE A =M)|E AIZEHC.

Used a certified white light meter that reads in foot—candles or lux.
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5. &% / Classification

51 &M AAH / penetrant sustems

5.1.1 E&l / Type

(1) e 1/ Type |- && S = / Fluorescent dye
(2) EEH Il / Type ll = JtAl S & / Visible dye
51.2 &9 / Method

(1) 2t8f A/ Method A- 22 N Jts / Water-washable

—
N
~
O|I

8 B/ Method B- ER3IHl, R4 / Post emulsifier, Lipophlic

—
W
~
O|I

& C/ Method C— M MAHA / Solvent removable

(4) 2t¥ D / Method D - &R35HAl, &%=4 / Post emulsifiable, Hydrophilic

5.1.3. 2% / Sensitivity level
2= SR | "HENOICH E=E . / sensitivity levels are established for type |

penetrants only.

(1)

HT
O

2% / Normal sensitivity

—

(2) D2% / High sensitivity

(3) =1&'= / Ultra high, Sensitivity

5.2 &Ml EEH / Developer form

5.2.1 EHl b- =24 &&H / From b — Agueous soluble developer

5.2.2. St d- Bl=4d &4 &AM / From d - Non agueous wet developer

http://www.tesco-ndt.com  TEL. 82-2-3412-1881 Fax, 82-2-3412-1883




ESCO INC
www. tesco-ndt.com

5.2.3 EEl f- R &Y / Form f - No developer

5.3 M M2 / Solvent removers

5.3.1 183 - &2 /Class 1 — Halogenated
5.3.22532 - U&=z / Class 2 — Non halogenated

6. X / Procedure

6.1 LB Q@AS L HH =H| / General requirement & surface preparation

6.1.1 AL XI=E2 S Al IHRSHOE StC}.
Inspection areas shall be clean at all time.

6.1.2 HS2 HH=2 XAlIQ HE= 2ol
Ct.

The surface of the parts shall not show back—ground fluorescent which inhibit
detection of indications.

}

rr

og
)]

f 9 Jet2E0 E6MAE et

@]

6.1.3 J1ctelE, BtAESSCZ MAEAH0 FEHHE M HMSS 292 20|
b EIEE =9 2AA M2lEOoF &L,

Part required rework as grind, blast, etc are carefully treated to minimize the
amount of smearing.

b

| A

6.1.4 H30 =X, 21§ ¥ OZ 0|=2&80| 11 HZolll= 212 2S00t &L,
Assure the patrs are clean, free from dirt, oil and other foreign caterial.

6.1.5 ZAGHE SO BS0| BRI Bl HS0| AHY £2 Ity
0l U= & ¥ ZIE 1A BT

Mask holes or plug when experience indicates possible excessive entrapment of
penetrant or bleeding during inspection.

6.1.6 N2 BFUS HE ot)| & &20AM 2 AIHOF 8t
om

Parts shall be dried to temperature before apply penetrant.
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6.2 &2& &X / Process procedure

6.2.1 =™ Z=H| / Surface preparation

=]

ol

(1) il_?_ EI-/\I-Ol S| ol

Ct.

The effectiveness of liquid penetrant testing is base upon the ability of the

il
o
e

"=

I

Ol

1]

Sou0]

1]
ol

A O]
LV VN

oIr

S0l €Y

rr

penetrant to enter surface discontinuities.

(2) ANIEE HES 01220 10 IHRoHOF SHCH.
The parts to be tested must be clean and free from foreign matter.

(3) dEAUS M o)l & HQUE, &©#3ts, LA Z, JI§, &2, &3, ==, ¢
A, ZEN RAE 25 X=2 BEAl MAHAEO0F &tC.

All paint, carbon, varnish, oil, oxide, platting, water, dirt, and similar coatings
must be removed prior to the application of penetrant.

(4) 2 & & £3 M FO MBS HZE AeHes AIE ZAFRKO 0|},
The cleanliness of any part before and after completion of a penetrant test is the
responsibility of test personnel.

ogr
ot

() e £ S
XNEME =AE
d

by applicable drawings which that surface preparation of parts.

ol Al HES2 EH AEIJF AHENH U=s ER, 89 J|=
Ct.
If specifie

6.2.2 EEMH M2 / Application of penetrant

(1) &2 £ INMHS MZSHC} / Penetrants are applied by brushing or
g

(2) BAE 2E SOl EFHS HZEHCEH BHY AIZSeHl S X0l 2HOoIL S
I

Apply penetrant to all surfaces to be inspected. Proper racking, placement or
movement of parts is necessary to avoid accumulation of penetrant in holes,
recesses or pockets during the dwell period.
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(3) Mo HEMS HHGII| fdll JisotH HMES 3 & AlI2ICH
t e

Rotate the parts if necessary to remove excess penetrant.

(4) BEHO HHH Al2t2 =4 10200

10 min to MAX. 60 min.

x

X/ 6020ILCk. / The dwell time is MIN.
(5) HHSH AI2HOI 1TAIZ2E =1 2A12F 0|2H0|SH EEMES CHAl M2 T 0F &L,
If the dwell is more than 1 hour but less than 2 hours, penetrant shall be applied.

(6) HHSH AIZEOl 2AI2tS Z=0toHH MBS M=, AX06t0 FEHUS TAl HE

If the dwell time exceeds 2 hours, clean parts, dry and reapply penetrant.

i

Ct.

(7) EXEYHO AL MES = Y Al2te 1/2 ECF EH ESEXH0 10k StCt.
For dipping method, part shall be immersed in penetrant no more than 1/2 the
total dwell time.

(8) AEM Mg Al 2 MBS
22| & 0F StCH.

For penetrant application, the temperature of the parts, penetrant and ambient air
shall all be in the range of 40 to 120 °F(4 to 49C)

1l

SH I 2&= 40 0M 120°F(40M 49C)=2

(9) T2 REZN AN &S 2R 25 =2 H IS HEEHLL

Unless otherwise specified use the sensitivity levels in table II.

(10) E 10l 8&E =0l =4 S AI2tS UEFHCE / Typical minimum penetration

times are shown in table Ill.

6. Pre—rinse (Removal of penetrants)

Ct

N

3 A (2

o
ot 20l

SH HAH)/
o] EEMS MIHSECE / Remove excess penetrant as follows :

0l

(1) XAUXIH HAHEE AHS 2| Qo EHASOZ2 NS A AISHCE.
Keep washing to a minimum to prevent over removal.

(2) M=, HRSH, F= UA° Z2H HHZ K0 EF2 MEEHS A AISHC.
Teprocess parts that have been over washed, over emulsified or subjected to
excess solvent wiping.
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—~

3) HEH0| AEXEO KNG 0124 XJ| H0l DYl AEMS HHHOF St
HEo0] AXC0 MB0 LS DI 2200 HEAS MAIG

Remove excess penetrant before the penetrant dries to a consistency that makes

1]

Ml
o

L

it difficult to remove from part surfaces. Reprocess affected parts if penetrant
should dry to this point.

v
2
=)
|_

=)
I
rar
0z
1o
E
Ql
.

(4) =g A | ?I5t01 EIILE 25 psi(173kPa)E
Ct &2 =3I MEot0 20 WAL, NSS &S0 =L

Avoid accdumulation or pooling of water in recesses, fillets or crevices by

1]

repositioning the parts or by using suction or by blowing using filtered
compressed air at less than 25 psi (173 kPa).

(5) JtsdtH MY EALES AM0IQ Hele =4 1221X1(30cm)E S XIoHOF &HC
(6) & & & (-8H)2 F=R0= 2Y N FFEXHS HAZY 22 AAM
2= 2 100 /e OI10F SHHH, JHAI 262 ZITH 10 ft-cd(100 lux) OIO10F &
Ct.

For fluorescent penetrant testing(type | penetrants), remove excess surface
penetrant under a minimum of 100 microwatts/cm2 black light and a maximum of
10 ft—cd (100 Ix) of ambient white light at the parts surface.

(7) NIEHES NS HEHU 42 2 = UAs SEU, & & ZAE Yo
= Ase &FS L= ZHHQ &= UEE = /= 20 28 0= A
EotAl ¥=C0h

Rinse water contaminants that damage the surfaces of parts, leave residues that
inhibit penetrant action, or cause excessive background fluorescence are
unacceptable.

(8) MEAE2 EZ0| & = 20/0{0F 8tC. / Wash booths should be supplied
with ventilation.

(9) MB2 HAH= = 302 OILHOI BHH X2l ZI010F SHCY.
Parts shall be drained within 30 minutes after pre-rinse.

(10) st X MAI= X2l A2+ 90 = OILHOIO{OF &tC}.
Maximum pre-rinse time shall be 90 seconds for any one area.
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6.2.5 S3txAel / Emulsifier

(1) &=d MAME &, =2 Ct.

Apply hydrophlic remover by immersion, flowing method.

o

N=
S

i

(2) MAHHS =2 ssz2 85+35% 0|Ct. / Water content of remover shall be 85
+35%.

(3) EH ADle B2 M3 L= |R3HME ALl wetstod &L

For immersion applications, mildly agitated the emulsifier or parts.

(4) b MA ZUS 2L MEAS A AlIstCE / Reprocess parts with evidence of

over—removal.

(5) St X AlZE AN UX 2= FA2L =0 220ICF.
Remover dwell time shall be 2 minutes maximum unless otherwise specified.

(6) |3H =X A2 830 E& A2 22H X HINAH LS O DK<

AI2FOICE. / Remover dwell time is the time from immersion in the dip tank to
removal from the dip tank.

6.2.6 M= / Post-rinse
Ol 22 M6 HE3S HE&HC 129 KRIMIF H=

After emulsifier application and dwell rinse the parts sith water. Over
emulsification requires processing.

(2) & AlIZE S0l 201 DO0l= &2 Lok RAGHH SLIIL 25 psi(173ka) 2L
a2 @=ZJIE AEote =20 WAHU, MES=S &S0 =0

Avoid accumulation or pooling of water in recesses, fillets or crevices by
repositioning the parts or by using suction or by blowing using fitered
compressed air at less than 25 psi (173kPa).

(3) JIsotH HMBBWU 2AI-Z A0IQ Hele FA 12Q1X(30cm)ES | XIoHOF &HCF.
Maintain a minimum of 12 inches(30cm) between spray nozzle and the part
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whenever possible.

(4) 8& & & (-8t)2 R0 2% U FEHS A 22 AAM
2= F A 100MW/ont O|O10F GHH, JHAl 282 ZI 10 ft-cd(100 lux)0l4f 0l

For fluorescent penetrant testing(type | penetrants), remove excess surface
penetrant under a minimum of 100 microwatts/cm?2 black light and a maximum of
10 ft—cd (100 Ix) of ambient white light at the parts surface.

(5) NIEHE MS HEHH 42 2 = Us SEU, & & ZAE goig
= Ase &FS L= ZHHQ &= ULEHE = Y= 20l 28 0= A
EotAl =

Rinse water contaminants that damage the surfaces of parts, leave residues that
inhibit penetrant action, or cause excessive background fluorescence are
unacceptable.

(6) NIE&E2 =20 & /= 20|00k 8tCt. / Wash booths should be supplied
with ventilation.

6.2.7 &&Hl / Developing
(1) O RIEAN 7S HLE HMeotles SAMHE AISSHT.
Developer use is required except as specified in this instruction.

(2) E VOl LIEFH HiQF 20| SAMe KX A2t Z2FSH.
Developer dwell times are shown in Table IV.

(3) =84 |/ B4 &&H (b, ¢ &4!) / Aqueous soluble / suspendable
developers (From b and ¢c) &Y, S0 25t0d LE ZHH SAME HE6
Ct.

Apply developer to all surface by dipping or flowing.

pN|
=

(a) tXl &=Lt / Do not apply by brushing.

(>
Mo
ol

(b) HZ2 &H&H, A SMOl AN DHJU= 21 Tlok)| ol MBS &
HLUE 3™ AIZICH
Rack or rotate parts as necessary to avoid pudding of developer in fillets,
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recesses or crevices.

(c) ME2 2Hx50=22H AEH HAHE zA=Z IR0 Jtsst & AN A
o H== 1lstCH.

Avoid prolonged contact with developer to minimize removal of penetrant from
discontinuities.

(d) BB SO AR PLSH AL 4 UAT= WE+ A0} B

Developers shall be agitated to maintain a uniform for dipping.

(e) AN 2M == HMEXS =H0 TECH.
Developer solution concentration shall be as recommended by the manufacturer.

(4) "Hi=4 &M (d &4!) / Nonagueous developer (Form d)
(a) AFZ3ID] &0l &8 AIZID WBH AIHOF &CF E£8F &Y 0T B Wets

AlZHOF SHCF.
Prior to application, thoroughly mix the developer by shaking or agitating.
Frequently agitate the developer during application.

(b) ©X SAIECES AIZE 4= ULt / Apply developer by spraying only.
& ol 24X AIHOF 8tL.
ry prior to application.

ot

Z HYNE HE

ol

Ct. &t =&

I
El

&0l

For Type | penetrants apply the developer as a light uniform coating. A thick
coating that masks the metallic surface requires reprocessing.

(f&4!) / No developer (Form f.)
2t &2 HR0U= AME06IX Z=C. / Developer is not required:

(@) | HEH, 2 A 2= 20149 HEUS ALSGH0] 3EE 459 FEEES ZAE
3

When using Type |, Method A, sensitivity level 2 or higher, penetrants to inspect
Class 3 or 4 casings.
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(b) Magnaflux ZL-66A, | SEH, &E A, 25 22 EEHS AE0IH L20/s, OF
dUls MES S5, Bl 483, 535S Mg 8=

When using Magnaflux ZL-66A, Type |, Method A, sensitivity level 2 penetrant to
inspect aluminum or magnesium extrusions, sheet or plate that has been formed,
or machined.

[]U

tOl 2= 0l=, Of

ol

(c) Sherwin HM—-406, ISEH, &t A, BI2 & 29 &
OUlE THES AU=SE THo HAEE, JIZES 2HA

When using Sherwin HM-406, Type |, Method A, sensitivity level 2 penetrant to

R

WS AME
>

R
o T

g

inspect aluminum or magnesium extrusions, sheet or plate that has been formed
or machined.

(8) &4 Al2t / Development times
(a) 24 SANE MU SEAHNE AIREHA %2

I
Ho| AX CHUS HRH 28 AL 0IF0H/S UK
ti

Development

N0,
10
rol
0>
>
r
0
ke
e
=)
o

ime for aqueous and no developer use is the time from complete
surface drying to subsequent inspection.

(b) Hi=d SHANE AIESE B SMAZES SAHI AI2E WREH ZANXL
Al 20| Ct.

Development time for non aqueous developer use is from application of developer
to inspection.

(c) =IUH, =4 &4 AlZE2 VOl FE S0 ULE.

Minimum and maximum development times are specified in Table IV.

6.2.8 21X / Drying

(1) Hi=d &4 S4ME HESHI| Mol 2835 MSS 2 EXdH0F 8.

Dry parts completely prior to the application of non agueous wet developer.

ol

(2) 2 A2 A ol MBS 2t&o| 2HE0H0F SHCF.
Dry parts completely after apply agueous soluble and agueous suspendable
developers.

@
o
>.

24, FE4H 8dHe
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Dry parts completely after apply agueous soluble and agueous suspendable
developers.

(4) JtsdtHE 3010t &&8t&e HXRIINM HAXZE ST AR0 M 2Ad=xcte A
ol 8K =Hot= Y- OtLICH AX &HOl HMS0HA S0lU =4/284 &
Mo O /A= REES MAE StCh Ol 25 psi(173ka) 2L+ 22 2 & IHR2St

IS0l 8le &5 3JI2 =0F=HU HME = &0 LU= =0IL =4 g

ME MHSHCE.
Dry parts in a circulating air dryer whenever possible. Room temperature drying is
acceptable but not recommended. Disperse pools of water or agueous
suspensions/solutions on parts before drying . Reposition parts or use suction or
clean, oil free, filtered compressed air at less than 25 psi(173ke) to prevent
pooling.

2D AX 2% : 160 °F (72T) / Maximum drying temperature : 160 °F
)

(6) 221 =& AHXDI/0 EH@ AX A2 AXEHEeE MBS0 et HEol 282 =
O

Drying time for circulating air dryers is that which is necessary to adequately dry
the part but shall not exceed 30 minutes.

(7) A20lA =0 HAX A2 © 602 / Maximum drying time for room temperature
drying : 60 minutes.

AEZ HEE HZ2E MEs 220 A= 012 22 MROH KOolF=A
Lh 20| =& AHAXI|0AM 100 °F(38C)E =olAl L= 22 HXEH.
Dry nonmetallic materials, including plastics, by wiping with clean, dry lin—free

(]

cloths or in a circulating air dryer at a temperature not to exceed 100°F (387C)

6.2.9 &AL / Inspection

(1) MBS 20 84 B2 A2t H0l 2 AFZ 01 40k SHC.
The part shall be inspected before the max. developing dwell time.

ol

(2) 2roF MZ0l ZOH B4 M8 A2 ®o| 2ACOXK 2O ES NHEO
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MOk ot M&EH ZIHMEO0F StCh.
If the part not inspected before the maximum developing dwell time, the part shall
be cleaned and reprocessed.

(3) S0l E=otDl Aol = A 12 014 JFHOF 8L
Always allow a minimum of 1 minute for dark adaptation.

(4) Z2EC= AIstS HOlotD oAl 2ol SHOIA 108 E o D0 AFE2
S},
Magnifiers of 3X to 10X magnification may be used to interpret of evaluate

indications.
(5) MaH/2XEsS ECol)| Ol&0 HE Jl=sS Z&¥otD XIAIS EHI & &S
=i SHCY,

Perform interpretation and evaluation of indications to determine if acceptance
limits are exceeded prior to acceptance or rejection.

(6) BOISID GHAGHs YHOEZE NAMSD IANBHS AEos ABHS =
BNOZ AE5ID, BRA 3% SN0 24 WHE ASE 4 UCH

Conduct interpretation and evaluation using a combination of bleed back and
white light examination and/or metallurgical analysis when required.

6.3 ofl&, I / Interpretation, Evaluation

6.3.1 a4 / Interpretation

(1) L 2= AE2 HASHLE. / Interpretation all indications.

(2) EHE 20l JtgH HAICEH / Lightly dampen a pen with solvent.

(3) 8t Ygstoz 22 SIMAIA XAl FIE SWHotHAN HOHELS.

Wipe the indication, in one direction only, rotating the pen as it passes over the

indication.

(4) H=4 SANE SA HEotl), FAQ SHHA2ZtS EOh

— [e)

Immeditely apply nonagueous wet developer and allow for normal development
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time.

(5) XIAIDF CHAI LIEHLFH XIAIES H"EOtotel. / If the indications re—appears,
evaluate the indication.

(6) KIAIDF CHAl LIEILIAI 29 @ JIAl Z2HS2 1 E/AE HAF &t
If the indication fails to re—appears, examine the area in white light.

(7) &= 1084 DEXI AFZ=EICE / Magnification up to 10X may be used.

—

8) ot SHo=Z 2AEGIYU
2ted XIAlE BHCESHCE
If the discontinuity cannot be seen with cagnifier interpret the original indication

1]
mio

dR0UE =2HH0l 2FLX 22 HA XAIL

J

10

r&"
(W

as false or non-relevant.

6.3.2 I} / Evaluation

= X 5t F
T T

o
IT

(a) gt StEE Zot= BEYH 2022 IIE HE
S =M2 HANME O3 .
Parts that contain surface discontinuities in excess of conformity limits are

o

o]

tCH A

ol
ol

-
T

ro
rr

10
>
HU
1
0
i
[

nonconformity. Conformity limits are as specified in the following documents,
which are listed in order of precedence.

/ Engineering drawing
72 / Applicable specification
= XI& Al / This engineering instruction

(b) 2Z, 24, 2EIf= &5 JIH s SHHA 2836 MALKX 2= 8 o
O =230 AMZ ddEotXl Z=C.

Cracks, cold shuts, and hot tears are not acceptable in any casting grade unless
they will be completely removed by a subsequent machining operation.

(c) g, 2EA, SEINS 2 dE 2022 1SS HAStD 2R 2=

Linear discontinuities other than cracks, cold shuts, and hot tears are not

http://www.tesco-ndt.com  TEL. 82-2-3412-1881 Fax, 82-2-3412-1883



ESCO INC
www. tesco-ndt.com

conformable, with the folowing exceptions:

i

1) OIAl =5, =5 AZEX 2= E Vol el ZOLstCh
Areas of microshrinkage and
with Table V.

shrinkage sponge shall be evaluated in accordance

_L

k=

—

2) ZItH 0.015 inch(0.38 mm) 0|22 JHE&Ql S
Ct.
Individual discontinuities with major dimensions of 0.015 inch or less need not be

I
rlo

ogr

o2

0!

JtotXl &

rr

evaluated for linearity.

3) =X0s AEole E9E2 dl=ZotAl E=LC
s ext h aca

ending throug sting section are not acceptable.

4) 2=20ls, LA, EH &2 == / Aluminum, Nickel, and Ferrous Alloy Castings
F=22 JI&E, Hl JIEE HEHE2 B Vo FXEAHN LXIGHOF StHC}.
Unmachined and machined surfaces of castings shall meet the requirements of

table V.

6.4 2A £ MIE / Post inspection cleaning
Orer Q@IPECHH OIS A0l ek MES= MASHCH / If required, clean parts as
follows.

6.4.1 HE L= W &
NZ&EZ A AlSHCH
Clean parts after examination in order to remove developers and other

i

ol

AN TF=

He

SANSE MAHGH| fIoH ZAL =

ol

examination material residues when these materials are detrimental to subsequent
operations or the parts intended function.

6.42 2= M= A0l 22= = MSS 24X AlIZICH

Dry parts thoroughly after all cleaning operations as applicable.

6.5 M&E2 0t2 / Marking inspected parts

ZALE K32 Ot 2 AL AT 22| XI&E(CJ-QIH-120)0 TECH.

Marking inspected parts shall follow specified in ‘Control of inspection stamp’
instruction (CJ-QPH-120).
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6.6 £&8 HMZ / Nonconforming parts

EHE HES 2HEEE 2el EXA(CI-QPH-030)0 et 2tel= 0ok StCt.
Nonconforming parts shall be controlled as proveded in ‘Control of
nonconforming products’ procedure (CJ-QPH-030).

7. 822 / SAMPLING

7.1 2= 2¢

0=

A 1,2,32 HIZEH &3 ¥ 2LAHUOIEH AHQHA AEH F22
FE| O 0F SHCF.
All Class 1,2. and 3 nonferrous alloy and austentic stainless steel castings shall

N
m
2
Y

>_

be penetrant inspected.

2 BE ZdAA 1,2,39 A= FE F22 Il TOHH AEYINH AS =20
£ A HALE U OF &L},

All Class 1,2, and 3 precipitation—hardening steel castings shall be penetrant

rD\l

FE

inspected when specified on the enhineering drawing.

2|
=)

ol

HAl &8

MUK

o]

ISHEZe 2dHA 4 F=2

rlo

7.3 7.1 H 7280 HaE H VIOl €X
ZALEIO1OF SHCH.

Class 4 castings of the alloy groups listed in Section 7.1 and 7.2 may be sample

rol

inspected in accordance with table VI.

8. & &HAI =& / Perform penetrant inspection :

A P
A2 OtLIXE 8, g2t g, EXcl, ItI3S ZEeetlt.
After any operation or group of operations which might cause or expose
discontinuities on the surface of the casting. Such operations include, but are not
limited to, welding, hot isostatic pressing, heat treatment, straightening and
machining.

Prior to operations which may tend to smear metal or otherwise obscure the
casting surface. Such operations include, but are not limited to, sanding, grinding,
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abrasive or grit blasting, barrel or bibratory deburring, plating, painting, coating,
anodizing and impregnation.

9. &KXl &2l / Maintenance control
9.1 LBtAd @32 AFS / General requirements
9.11 2 EE & ME= MIL-1-251352 P XA LXIHOF &

sl el s3sAe &Mt LXIot=A 2E0H0F StCt.
All penetrant materials shall conform to the requirements of MIL-1-25135. verify

s
[m)
i
>

conformance by a certification report from the supplier, as follows :

(1) MEXY / Maker

(2) MEY / Part name

&)
o
alll

E
=]

0z

ME2 &% / Type of penetrant materials

(4) Hg It

OII'

72 / Applicable specification

g
=
>
FOII

/ Batch No.

(6) 82 Y35 / Part No.

(7) & / Contents
(8) 2& ot™M 21 A / Material safety data sheet

(9) A& N / Certification report

9.1.2 MHEE AI8ote S At NGlN=s Mt HE dF A2 AlES ER

Retain a copy of the written material certification in the inspection area while the
materials are in use.

FA

Aol XAZ & MEE =HIoHOF

o

9.1.3. G2 #&EE0 UK £2 & H
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Ct.
Prepare penetrant materials in accordance with the manufacturer’s directions
unless otherwise specified.

9.1.4 ZAIet H32 dME2 22 SXoioF otH, s At et &
22| HALE & AlSHCH.
Maintain hold—-out sample of each inspection material, for conducting process

ot =4

o

ol

control tests in accordance with as follows :

(1) Z& (1,800 2lH) Olatel e30AM =A 1RE(1.12 2lE)e MES KXIGHO
SHCH.

Keep a minimum of 1 quart (1 liter) retained sample for tanks of 500 gallons (1900
liters) or less.

(2) ALESHAl gt © YHE &I &0l 4SS 2 26H0F STt

Maintain hold—out samples in sealed containers when not in use.

(3) THAIZC Xl %22 ME2 Z2=R0=s MES 2= otk (=0,
Hold—out samples are not required for materials that are not requested.

9.2 & =& TME2 AIE / Test of penetrant materials
9.2.1 ZAT=E MES UL SHO| 22, =T, YA, MMA JMAM SO ({E B35}

US Al E036H0F SHC.
Operators shall be alert to any changes in performance, color, oder, consistency
or appearance of materials and solutions.

9.2.2 B AMESC MEJt B22E Mao 4s20 SMHH MotEAES 220U
= 0l XIZA0 et SES ot 80l wHMotHU =Z T 0 0F &tCt.

When the preformance of in—use materials falls noticeably below the preformance

of the hold—out materials, correct or replace the in—use materials prior to

conducting any processing in accordance with this instuction.

9.2.3 AEED| MK LHE SI/0H EAH UAHLE, HRSHH SKEHLE, M AFE
X 2= BE A TS0l CHohA = AIE0] P E X Z=CF.
Tests are not required for penetrant materials that are not reused and which are
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kept in clean, sealed containers until used.
9.2.4 ANIAE H= AlE / System peerformance test

1o
I

(1) A& A" & (TAM 146040-1 panel)2 AHSGH0 HY AIAE Hs el
otet.

Perform daily performance checks using known test panel (TAM 146040-1 panel).

(2) ANIAB As AIE29 &Exl= OsS Z2Ch / Following is the procedure of

system performance test.

(a) SN HMANME AESHH AlE BL S MAGtet.

Cleaning between uses removes penetrant from the defects.

(b) 102 = X2ALS OlcHOIA AR EHES =elstet.

After 10 minutes, check the test panel under black light.

(c) BteF ™ XIAIDF EAZH a)2 b)2 EXE CHAl &6tet.
Reprocess the procedures a) and b) if any indication is found.

(d) 2t S M0 CHaHl AIE B2 S ALEGH0 0l XRIEUE HPsS &dtet.

Perform operation per this instruction a using test panel for each penetrant.

(e) =4 OHEDICH Ledd Alg BHEOl LIS =HSS ZEoH0F S

Review the condition of known test panel for deterioration at least annually.

(f) Olefst HE= dEeHE ol 2HEH2 20|
O OF StLCt.
Such review shall be capable of identifying changes in discontiunity length or

—

=2 ¢st

i

E

ol

A O]
T AN

tol

width exceed acceptable limits.

(g) HE At&t2

010

oz FRAECLC / Review may consist of :

ro

1) 2= =& / Measurement of the discontinuity.

2) | 2= AFRDCS HlW / Comparison with a hpoto of the original
discontinuities.
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3) A mdlol X YHCe I = / Recertification by the standard’s
manufacturer.

4) 0|0l 2 Z2W= 2A3 EI0F SHCF. / Results shall be documented.

ol

(h) /\Ié.4 maz S SctAEE B2H0l O

i

)]

b8 JRL2 SO 75% 016H0+ &

o2

Test panel shall shows no more than 75% of fluorescent back ground on the grit
blasted surface.

(i) 9L AAE A5 AIE9 2R HEC00F &€ oz3H0 2
o LIAZHAECLCE
For daily system capability test, the number for artificial discontinuities detected

J

o %

rr

|:1§1
T .

shall be as required in Appendix 1.

() Ol D=2 302t E2oli0F &L}, / Retain this record for 30 days.

rr

(k) Otk A|AEI A= ZADF AIHGHHE O 20
HAD HAZS T/ H0F StC}.
If system performance check fails, the results shall be verified and report to level

cl® Il == g oA 2105

[l or level Ill.

() &8t MBS 0l MEUHAM AIAE AsAIE0] AljotH XN HHA= CHEICH
Also, part shall be not processed if the system fails in this test.

(m) Z=9| A&t / Caution

1) AIE B2 (TAM 146040-1)= 90T Ol&F JIZotXl &=Lt
Do not heat test panel(TAM 146040-1) above 90C.

2) N8 HasS & NE £= SetA8 H™elotkl Z=Ch

Do not treat test panel to acid cleaning or blasting

9.3 AIE2Z0! EEME2 A= &AL / Conformance tests for in—use materials
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9.3.1 &% / Penetrants

(1) MIL-1-2513501 #&E 2% AIES A AISHC Z2&2
110%2 &HeE Holi= A2 SEE ot

Conduct brightness thests as specified in MIL-1-25135. Brightness values outside
the range of 90 to 110 percent of the standard are unsatisfactory.

i

X H=2 900IAM

(2) AFBEX 22 RIMY SAME XH2lE AESC FEHD AL A2 =
clel 2280 FFHRCZLEH H0Xes 2H4E Hluoltd ZE

Compare the in—use penetrant processed with the unused emulsifier and unsed
developer, if applicable, with the results obtained from the hold out penetrant
processed with the unused emulsifier and unused developer, if applicable.
Sensitivity which is noticeably less than the reference sample is unacceptable.

9.3.2 2&Hl / Emulsifiers
(1) E Vil #&E= =010l et |3M MASES AIEcHoF 8L AIE2 CHSl
(het &L AISHCE.

Test emulsifier removability at the intervals specified in table VII. Test as follows :

(@) MIL-1-251352] 7220l LXIdts FH MAL AIE BES ALESHHL
-1-

Use two removability test panels meeting the requirements of M| 25135
(b) AMI2EX %2 ZEH) SATNE A2S AI2EQ S3HHI2 AIZ26HA 22 2
S AI2GHA %22 EMHE AIES8 AIE26tK €2 S3HS ME= H|WEHC.

The in—use emulsifier will be used with the unused penetrant and unused
developer and compared to a sample of the unused emulsifier used with the
unused penetrant and unused developer.

(c) &N HE A2 1020M 202 X0, "M AZtS =40l BL
6.2.5 &0 et HeotAH & AloHOF StCH.

Penetrant dwell time shall be 10 to 20 minutes and emulsifier dwell time shall not
exceed the requirements of section 6.2.5 for hydrophilic emulsifiers.

e
e
e
JA
e
=
Ja
£
4>
i
Z_

Zot0 SAI0 AlE HHE S MEEHCH
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Simultaneously wash both test panels using normal production wash emulsifiers.

(e) AEZC RFH MHES SXME Zda= SXE G

A noticeable reduction in the removability of the in—-use emulsifier is
unsatisfactory.

(2) B3&0 2BE 2EA=Z A4 RIHL sTE ZASHT

Check concentration of hydrophilic emulsifiers with a calibrated and certified

refractometer.
a) & 2X9 s BHge=E 0 NEAMW #EE ¢EC 3% 20 3AH 4K
&=L,

Variation in the concentration of immersion baths greater than 3% points of
thant specified in this instruction are unacceptable.

(b) 42 &

— O

22 85+3% O|&0|{OF &HCt. / Water content shall be minimum 85

10

(c) =2 ER0| 85% 0/6t01H == FItot) THAIE StCt.
Add water and repeat test when water content is under 85%.

(d) RatMl =2 &2 A9 &I / Procedure of emulsifier water contents check.

1) dX ElA2 2EHO =SS HASHE. / Clean prism in refractometer with

lens tissue.

2) 22 A5l |3 SIS KSSHME IJLMKCH / Get emulsifier from tank,

using dip stick.

3) Zels Ao MFS AIEE A2t W{ERICE / Place a few drops the sample

on the prism.

5) J4EIZJJ 3o =2 ®Aotl, ZALZRH W 150 mm 014, =& 300
ft—cd OteHQl RS2 Z2|&S XIS

Keep the cover plate in contact with prism and place prism under 300 ft—cd
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minimum aproximately 150 mm from source.

6) ZotelZE Sl

il
re

25t W=XE &E=C. / See through ocular window and

note reading.
7) 0] BHEXE =2 SRTOZ SAEHL. (B2 BE &EXotet.)

Convert reading to water contents (Refer to appendix B)

9.3.3 =4 &S AXMl / Agueous developer

(1) & 2 AHAF / Check fluorescent contamination

(a) &M Ol CHEr 31Xl X 10QIXI (8Becm X 25 cm)2 IRE L=R0Is LS
X ADILD O HES HX A2 = AALS OfHUIAM 2EGHH & QEEE

Check fluorescent contamination by immersing a clean aluminum panel,
approximately 3 by 10 inch (8 cm X 25 c¢cm) , in the developer, drying the panel
and then viewing under black light.

(b) Br&ol o™

unacceptable.

(]}
A
H

f =2 SMEoICH. / Any fluorescence on the panel is

o

2

= AIAE0 CHolM = JtAl 2ES ALE6HH &

rlo

ol

(c) EEH I1o EEH
Hog Al&8HC,

Do the same test using white light for systems using type Il penetrants.

nlo

AHZ

(d) EEi 112 EFH0 ol &MUAM 5= SHEOIL 2 Z=M J1010F LIEHL
8 S XSt

Red spots or a pink tinge to the developer for type |l penetrants is unacceptable.

ey

S|
a

njo
1kl

S
o
0
>
o
2
o &
Jy
wW
o
>
>
=
o
ﬂ
©
(@]
3
>
N
(@)]
(@]
3
10
=
]
o
m
m
or
e

Check coverage by immersing a clean titanium panel, approximately 3 by 10 inch
(8 by 25 cm), in the developer, and examining the panel for uniform wetting of
she surface.
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ASHOl HR AI2tSOt HAX AIZICH
m t

Dry the panel for the minimum time necessary to evaporate the water.

(c) S5l 2AHeIE Met &M DEOI Z2LotH A=A BHES HAEHCH

Examine the panel for uniform developer coating especially along the edges.

(d) THiofl 2 LolH AKX 26tHU AEXEE EHS DEGHA 2ot eH 2
otCt.
Failure to uniformly wet the panel, or coat the dried surface, is unacceptable.

il

(3) SEMO| HAMZL KAHIIIDE JUHU FEN = OE 2 220l Mols
20| gllts A= ESot)l 2ol HIAE =2 ZAE O 0l BAME ot 2ok
S&ol wets EXIoH0F StCt.

Visually inspect tanks to ensure that the suspension is not discolored and does
not have scum, penetrant or other contaminations floating on the surface. Stop
tank agitation long enough to conduct this test.

o

(4) SAH s ZAH O
concentration test

237 A8/ Requirements for developer

(a) =J| HEE ST +10% OlHS =T 2 SIS

Maintain concentration within £10% of the initial established concentration.

(b) 2t #AE SAMN == HA0 ol 2% f HIE9 X OcHEE AZSHC.
Use reference graphs of specific gravity versus temperature for each specific
developer and concentration range.

(c) 0.00052 NM=E =32 02 DAEED EE UM HISHE AHSEHC.

Use a calibrated/certified hydrometer graduated in subdivisions of 0.0005.

(d) s

S
0

1 @l

Ol

= 2 HE At20olet. / Use a calibrated/certified thermometer.

10. & 22l / Quality control

10.1 AHI2F ME2l SUEQl A& / Equipment and material effectiveness tests.
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10.1.1 EHl2 22 RsdsS SAtcte Il =2 VIO #EEH0 UCH AL =
= zlAst DH YA HE SAtots A0 JI=S S0 HY= A= otk @E=
d20= e, 0= AL F=J g2 = UL BF B ZA 0l&0= Et=Al

|
2l AloHOF SHCH CHE 2= E At
Test frequencies for equipment and material effectiveness are as specified in
Table VII. The frequency of the checks is based on a facility operating for a
minimum one shift operation or mor edaily. For facilities operating less frequently,
the frequency of daily and weekly checks may be reduced but shall be performed
prior to any penetrant inspection. Perform all other tests as listed.

10.1.2 8% & M2 AMAHO = ZAHMACHE Aot SXHEo6tCh £H
get HEeE =8 otALL WHg =0 SAE 2 AlIoHOF sttt 2t AIZ 200t 2
g B0l L] &ol goter Mg MSel S2S 23ot)| ?lol MB AL E0A
OF &tCt

Penetrant materials and systems failing any of these tests are unacceptable.
Correct or replace unacceptable materials before performing further penetrant
processing. Make an evaluation to determine if parts inspected prior to the test
failure should be re—inspected to ensure product quality.

10.1.3 Z2AH0l AIE2Z= AMAANES OIS AFEH et 82 S0
Check ultraviolet light used for inspection as follows:

i

(1) 262 Z2=IF 152X (38cm)0lAl 1500V/crE Z=E HR HE ZAIE AAl
StCH.

If light intensity at 15 inches (38cmm) exceeds 1500uV/crt  lights may be tested
weekKly.

A Al

(2) Z2H&9 Z&IF 152X (38cm)OllA 1500M/emE HI=x& B OHY ZA

i

If light intensity at 15 inches (38cmm) is less than or equal to 1500MV/cr, test
lights daily.

(3) Z&o 2EIF 159X (38cm)0IA ElA 1000uW /et T O{0F S Jt=3SHCE
Minimum acceptable output at 15 inches (38 cm) is 10004W/cnr,

10.1.4 &R 8|, HMAHYE, 22T & RME MALL ZA 222 LHA
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28 HE0ILE, A8 HEsS MEdiAM BF 84 ME2 UW2dsS SE0l XA
Z0l 2ol 1He2 AFZE = QUL

Test intervals for penetrant brightness, removability, sensitivity, and emulsifier

@

removability may be extended to one year provided the known defect standard or
test panels used for the system performance check adequately monitor the
serviceability of the penetrant materials.

10.2 2 AF JIZ / Inspection records

10.2.1 A 2= &=
S ALEH 2

st M S JISoli0F &L,

Maintain records for all items inspected. Record the part unmber, facility
identification, quantity inspected, disposition of parts, inspection stamp or
signature of the inspector including certification level, date of inspection and
reference to the inspection procedure sued.

10.2.2 10.1&01 HgotH 2= &

HoIH=E HYst gdAlex2 MHE00F 8tk = A8 OII0
B, ZA HELS AE Bs, B 850 285N
Maintain records of all equipment and material tests specified in Section 10. 1.
Record data on appropriate forms. Include as a minimum : dates, measured
values, material batch numbers, identification of personnel performing and/or
accepting the test, and replenishment information.

10.2.3 JIE2 DA0AH S22 = UALE 220 0F ot) 2A 2cl EXH0l Met
SA T 0F SHCY.

Keep records available for redview by customer and keep records required by
document control procedure.

11. & &4 2AF E1A / Subcontractor penetrant inspection reports

1.1 35 84 AL BUKN0UE A8 Otch AF0l Z& 0 U0 OF

Penetrant inspection reports shall contain, at a minimum:

ol
Q

(1) 20 =2 "B / Purchase order unmber when applicable.
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(2) BEYHS Y 0|2 / Part unmber and name.

]

(3) ZAF #& / Inspection specification
(4) 3l JI= / Acceptance criteria specification(s).

(5) M2 A" BS(OlsottdH &2 S2&) / Material identification (alloy

designation, if applicable).
(6) & 3| / Lot size.
(7) MZ 3AD| / Sample size when applicable.

(8) HALXF AlEH S / |dentification of inspector.
(9) B& 282 MAT} L= HAKS HH /
o)

Signature of the inspector or authorized Quality Assurance representative.
(10) 248 = BDA &N / Date the report was completed.

11.2 Z2AF EDANS B D22 224 22l EXA 0 [HECY.
Keep inspection reports for the period required by document control procedure.

11.3 #EEZ0H AKX HOH MBS S A0l ZAH EOUAHE & 2 =At
LHOF &FLCH.

Unless otherwise specified, ship one copy of the inspection report with the parts
represented.

O 2

o]

12.

]

S s

A

Mo

ASTM D 95 RS20A2 =2 =& 28 / ASTM D 95 Method of test for water in
petroleum products

MIL-1-25135 & & €A HAF THE / MIL-1-25135 Inspection Material, Penetrant

QPL-25135 & & & 2AI MZ / QPL-25135 Inspection Material, Penetrant
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BAC 5423 & & &a 2 Al / BAC 5423 Penetrant inspection

HIoD AR o= XI&AM (CJ-EIB-030) / Personnel certification for
Nondestructive testing (CJ-EIB-030) instruction

2A Iea EXA (CJ-QPC-030) / Document filing (CJ-QPC-030) procedure

ZAF ABIZOl 22| XA KM (CJ-QIH-120) / Control of Inspection Stamp (CJ-
QIH-120) instruction

SH&SE 2e| EXA (CI-QPH-030) / Control of Noconforming Products (CJ-
030) procedure

>
2
T

A" md A/ Appendix 1. Test panel (TAM 146040—1) calibration.

25 2. 73Nl =2 R - =8 B &

Appendix 2. Emulsifier water content — Refractometer reading chart.

FH

14.

]

=

H

2 kAl / Related tables and forms

T |/ Tablel. | HEHS ZAHN EZ& 282 27 A& / Light requirements for

type | inspection.

I I/ Table Il. 250 2 B&EHO| A& / Selection of penetrant sensitivity
level

./ Table lll. 8EQI &EMH M2 A2 / Typical minimum penetration times

H

IV. / Table lll. 7%= & Al

N

b/ Table IV. Required development times

T V./ JI&E, HolE2 =28 T &&E AL HE J|1= /
TABLE B Conformity criteria for penetrant inspection of machined and
unmachined casting surfaces
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TABLE VI Inspection frequency, penetrant inspection of class 4 castings

T VI. 23%= AIg0 25 262 / Tible VII. Required testing and verification

intervals.

02
D
o
4m

m

Fab BN / Form 2. Penetrant Inspectn Report

]

02
Iz
)
0H
0
|>
>

8 A £X / Form 2, process system test log

22 1, Mg B2 WA / Appendix 1. Test panel (TAM 146040-1) calibration

1. e 2 M28Hes BE 2% +=ZF0 ool &S00 &tCt.

Penels shall be calibrated at all sensitivity levels in use.

2. AIg a2 0 AEMUH #EE =0 H22 MSEHA 22 EEHE ™HelDo
OF &tLCt.

Test panel shall be processed with unused penetrant and maximum parameter
specified in this instruction.

3. WE=2 ¥ EXME UEttes UE 88 2oz dde 0t &2 XS Mot
1 25 SURANA L2 848 NAXME UEUA A8g & UAs 2PN
= 08 SUHESS ZHEEN =AW ADH

Calibration shall be accomplished by determining that the required artificial
discontinuities are discernible as a series of linear indications radiating from a
common center and forming a roughly circular image except for the smallest
which may appear as a pinpoint.
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4. 28 XIANE2 MASAS OtehollAd O XAI2 JtE 28 3Dt TO82 R7ALE
2 = ol =& T Ok StCt.

Each indications shall be measured to assure that longest dimension of the
indication area under black light meets the following requirement.

TAM 146040-1
MINIMUM SIZE, INCH(mm)
ARTFICIAL DISCONTINUITY
A NO SIZE LIMIT
B 0.045 (1.1 mm)
C 0.075 (1.9 mm)
D 0.125 (3.2 mm)
E 0.180 (4.6 mm)
5. % JiQl 0.015 2IXl (0.38mm) = O X2 HEAHQ XASE2 =2HE XG0

x
hol
in
>
0
[w]

Some individual indications 0.015 inch (0.38 mm) or smaller shall be visible within

disoontinuity area.
CEEDAHOE 2 2 218 2HB9 = S &0

L_\—‘ —

The minimum number of artificial discontinuities detected shall be as follows

SENITIVITY LEVEL MINIMUM ARTFIFICAL DISCONTINUITY
NORMAL THREE LARGEST (TAM 14640-1 C, D, E)
HIGH FOUR LAGEST (TAM 14640-1 B ,C, D, E)
ULTRA HIGH FIVE LARGEST (TAM 14640-1 A, B, C, D, E)

7. 8 Zitl= HASEH| 0|22 IIEN JISFE D Me=E SAEZHMHOF St
Calibration results shall be record in the measuring equipment history card and
kept on file.

2 B R3H =2 882 - 2&H =S TH / Appendix B. Emulsifier water
content—Refractometer reading chart

=& E=Xl / Refractometer reading =T B2 (%) / Water content (%)
21.0 75
17.0 80
15.5 82
12.5 85
10.5 88
8.5 90
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| ./ Table |. | HEHS ZA0 228 24829 27 AME / Light requirements for

type | inspection

XA NN 27 AME /
=2 JAl 24/ ) . Minimum U.V. light
, . Z At =2 / Inspection condition ‘
Ambient white light *1 Requirements
/.lW/sz *2
SHAMHE MBS HES SAF &
0 A 2 ft.cd(O0IA 20 lux) 4/ 1 000
0 to 2 ft.cd(0 to 20 lux) Darkened inspection area with '
developer
AMHE MBS HES2 SAL &
0 OlA 2 ft.cd(OOI A 20 lux) 4/ 3000
0 to 2 ft.cd(0 to 20 lux) Darkened inspection area with '
developer
AMHE MBS HES2 SAL &
2 OlA 10 ft.cd(200l A 100 >
lux) 0 , 5,000 *2, *3
Darkened inspection area with
2 to 10 ft.cd(20 to 100 lux)
developer

*1. 2AF BHUIAHS Z2& 2% /light intensity at the inspection surface.
x2. JlsotH F=9 ZAS 2ft.cd (20 lux) Olot2 =0 0F StC}.

If possible, reduce ambient light to less than 2 ft.cd(20 lux).
*3. 10 ft.cd(100 lux)S =1Iol= JIAZAHCZ HAE AAldlA= L.
Do not conduct inspections with white light levels exceeding 10 ft.cd(100 lux)
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I Il / Table Il. &0 & HEMS HA / Selection of penetrant sensitivity
level *1

e/ QPL-25135 &2& ==&

[ —

e H&E / Use for
Type QPL-25135 sensitivity level
=23, ZL3S0IU ElEts, HIIMRH
1 Br=0 & M / Casting, other than
precision or titanium, and parts made
therefrom.

20t HAMEX 22 2= WS /

All parts forms not listed under another
sensitivity level.

*1, 0] HE= A RFALE=E 2= £ 0|0, =2 2= £==2 AIE2dlE 260
This table s

pecifies the minimum sensitivity levels. Higher sensitivity levels may be
used.
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H Il. / table lll. &

=]
S

Mol ZEH M= A2+
T o

/ Typical minimum penetration times

o+% 8Ax EAES 8B« EAAAS
. L A AE/ AgAE/ A x A
a8/ CA /Form ©208 au / ther—washable Poést—EmuIsified §£ §; So?v
Material Type of Discontinuity
o A o A Removed Pene-
Time *1 Time *1 tfration Time 1
. & A& / Porosity 51to 15 min. 5 min. *2 3 min
B ¢ /castings I
X @ & /Coldshuts 5to 15 5 %2 3
TR — .
L %)A.C UAC./ U% 58 /Laps NR *3 10 7
Eclt 3 / | Extrusions & Forgings
Aluminum . fO % A /Lackoffusion 30 5 3
Weld
¢AaC /Welds & A& / Porosity 30 5 3
@i /Cr 30 10 5
op /A C1 ®; / Fatigue Cracks NR +3 30 5
i ) & A& / Porosity 15 5%2 3
o fi N .
© / castings K& & /Coldshuts 5 5 %2 3
o v T8 — _
%A,C UAC,/ Uf% a8 /Llaps NR *3 10 7
9 x%x 1 / | Extrusions & Forgings
Magnesium 660 / Welds fO® A /Lackoffusion 30 10 5
& A / Porosity 30 10 5
& /Cr 30 10 5
on /A Ct &: / Fatigue Cracks NR *3 30 7
&' © / castings ) &fE / Porosity 30 10 %2 5
X @ & /Coldshuts 30 10 *2 7
AC x Uf o )
_ %)AIC UAC./ U% 58 /Laps NR *3 10 7
fi/ Extrusions & Forgings
Steel . fO % A /Lackoffusion 60 20 7
Weld
& 4T /Welds & £ / Porosity 60 20 7
3 /Al @i /Cr 30 20 7
0 C1 ®; / Fatigue Cracks NR +3 30 10
i ) & A / Porosity 10 5%2 3
o fi . .
‘ C / castings K& & /Cold shuts 10 5«2 3
gty % = "
Ay / E%)A,C &UFAC,/ UM a8 /Llaps NR %3 10 7
Brass & xtrusions & Forgings _ : .
Bronze 86T / Welds # O ® A /Lackoffusion 15 10 3
& A / Porosity 15 10 3
op /A @¢ /Cr 30 10 3
£9% £/ X
Plastics op /Al @ /Cr 510 30 5 5
A® / Glass op /A s /Cr 5 to 30 5 5
AET £ £ ~ . 30 5 3
. ? A / Lackoffusion
/ Carbied— op /A RO 30 5 3
tip ®; / Cracks 30 20 5
FAL % °f
& Ot/
Titanium & o /Al NR *3 20 to 30 15
High temp
alloys
. AA QA DE P A/
] tress &intergranular *
6A|Q 0/ o) / All S &i | NR *3 240 240
corrosion
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1. ME2 %It 600A 125°F (160 25C)2l ¥ / For parts having a
temperature of 60 to 125C (16 to 25C).

x2, 8 =X0| st / Precision castings only

*3. NR— =&GtAl %23 / NR - Not Recommended

P

HIV. 2FC= &4 A2t / Table IV. Required development times+

SNy ) 24 (2)/ A (A=) /
el / Type L , Maximum (Hours)

Form Miniimum (Minutes) .

A &/ Dry 10 4

B =4 / Agueous 10 2

C 24 / Agueous 10 2

D Hl==4& / Nonaqueous 10 1

E £ / Special *1 *1

F L34 / None 10 4

1. ZIOH, =D AlZ2tE2 MEZSHMO0 SEH HZStCt.

Minimum and maximum times in accordance with the manufacturer’'s
recommendations.

2. 20 4 AlI2tES ot E BR0= MEHS AAISHCH

Reprocess parts exceeding the maximum development time.
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H VI3, I3

FXS HUO HE A BE JlE/

TABLE V Conformity criteria for penetrant inspection of machined and
unmachined casting surfaces.
S0 =7 / Discontinuity type Grade
=085 BF y typ y = c =
Z =221 / Maximum Size,
S Mol HIME / Individual Nonlinear 0.03 £=|0.06 £=1(0.09 &£= | 0.12 E=
- JiA £ / Gas Holes _ 1/4t/ 1/3t/ 1/3t/ 1/2t/
- ) " H ™/ Surface
- == J|& / Shrink Cavities 0.03 0.06 0.09 0.12
- JHXHZ2 / Inclusions or1/4+1t or 1/31 or 1/31 or1/21t
*x1, x2 %3
0 37, B2 ak=yi
] _ ] 0 0 0.12 0.25
Maximum size, Areas of Linear
- =E AH i
= I_I / Shrinkage Soonge 2
- OIMl == / Microshrinkage ] 0 0.12 0.25 0.38
Nonlinear
x4
A =, JiA
s, =5 JI
=, M= /
Individual Gas 2 3 4 5
2 X2inchUdl a8 =2H59 Holes, Holes
ZICHOH %= / Maximum Number of Shrink Cavities,
Acceptable Discontinuities, Inclusions
Within a 2 by 2 inch area == AT
x5 OlM =%
Areas of
_ 0 1 1 1
Shrinkage
Sponge and
Microshrinkage

. F A SO0 A2 8 t=

= Xt

P R L W

S/

Whichever is the lesser of the two values, where t = casting section thickkness.

2. F 2085 =

otLt=2 EOF S0 HOF S+CH.

s 0 2 =2g59

| ZICH 3012 3EHECH O Jk2 ISl =852

Individual discontinuities closer than three times the greatest dimension of the
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larger of two discontinuities shall be evaluated togerher as one discontinuity.

iy

*
w

IS

= G 952 U V12 32T O k2 IR OIAl ==
=2 otLe OINl =522 2 BT M OF 8t

Microshrinkage clusters and individual discontinuities closer than three times the

= M
e re
e o

M

= =
greater dimensions of the larger of the two shall be evaluated together as a single
microshrinkage cluster.

4. & OIAl

A=
T =
st OIANl ==z=Z2 ot

@ = 0 2 0M =22 =0 20|12 3HEC O Jtt0l elE
Lt2 &It T0{ 40 StCt.

Adjacent microshrinkage clusters closer than three times the greatest dimension
of the larger of two clusters shall be evaluated together as a single
microshrinkage cluster.

x5, 2HH0| <30 nEE XA 20H FPE o=Fotd AEE U 2019 1/2 2
Ct o™ IO S=01 et Hste B8 T Al Z=C0

Limits for the individual Grades do not apply if the discontinuities are smaller than
one—half the maximum size specified, provided they meet the minimum spacing
requirements specified in FL 3.

=/ OHN2=E2 =5 +X4 +20/2t B2 81

Note / Microshrinkage is sometimes called dendritic shrinkage.

T VI 483 =232 FE & A BIE / TABLE VI Inspection frequency,
cla

penetrant inspection of

2AF 2E A/ HE2 =/ AL 2E A/ zH2 £/
Inspection lot size NO. of sample Inspection lot size NO. of sample
parts parts
2~5 M2/ ALL 27~36 10
6~8 5 37~51 11
9~11 6 52~82 12
12~15 7 83~162 13
16~20 8 163~971 14
21~26 9 9720| &t 15
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T V. 7%= AIlE0 25 2tA / Table VII. Required testing and verification
intervals.
_ 20 2t / Maximum interval 2te gts
A& / Test ,
*1, *2, *3 Reference section

Z& / Lighting

A. Z A& / Inspection booth 10.1.8
1. Xt2le 2% / Black light intensity =2t/ L2t [ Weekly/Daily 4.6, table |
2. JIAl &S L&/ White light -2t / Weekly 4.6, table |

intensity =2t / Weekly 10.1.3
3. & JtAl &4 / Ambient white light A& & / Prior to each use
4, FU= AAM &S / Portable

inspection light 6.2.3 (6)

B. == M= ZAt& / Manual wash =2t / Weekly 6.2.3 (6)

booth =2t / Weekly
1. A& 2% / Black light intensity
2. & ZH(EEH) / Ambient light

(type 1)

I AIAEN 85 / System performance U2t / daily *4 9.2.4

[ & H 2125 / penetrant sensitivity 2 / Monthly 9.3.1 (4)

IV lHg &= / Material conformance *4

A. =& S&H / Agueous developer
1. &34 / Wet-ability 2t / Daily 9.3.3 (2)
2. B MIHD| / Discoloration, scum 2t / Daily 9.3.3 (3)
3. 2¢& / Contamination 2t / Daily 9.3.3 (1)
4. =% / Concentration =2t / Weekly 9.3.3 (4)

B. 5% &tJ] / Penetrant brightness E 43| / Quarterly 9.3.1

C. MAHE / Removaility
1. R3M / Emulsifiers &2t / Monthly 9.3.2 (1)

D. 2 =& / Water content
1. |3t D ¥ / Method D 2t / Monthly 9.3.2 (2)
emulsifiers

F. &4 S3H =& Z=2t / Weekly 9.3.2 (2)

Hydrophilic emulsifier concentration

V. &Hl, ZA2® / Equipment, Area

htp://wwi tesco-ndt.com
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checks
A. HI& / Rinse el A& M/ Start of each 4.5.1 (2) (a), 4.5.1 (4)
1. =& / Water pressure shift (a)
2. == [ Water temperature el AlE &/ Start of each 4.5.1 (2) (b), 4.5.1 (4)
3. 3J|2 / Air pressure shift (b)
B. 2X=2% / Dry temperature el AlE &/ Start of each 4.5.1 (2) (c), 4.5.1 (4)
C. Z¢ 0IH / Ligh meter shift (c)
1. JIAIZE =3I| / White light meter el AlE &/ Start of each 6.2.8 (5)
2. Xl =3I| / Black light meter shift
6.2.3 (6) (7)
6IHE0tCt / 6 Months 10.1.3

61 & 0tCt / 6 Months

*1, M= #2lotoHLt WEE MOtCH HALE & AISHCY.
Test equipment whenever modifications or adjustments are made.

(%I:

w2, AEID} BIBISILL, ANZ, 2
2 4 ULk

More frequent tests may be indicated by changing local conditions, results of

o
o

=20 et BARE

rir
2

Ot

nio

AtE

tests or high volume usage.

*3. MES2 &3 AI21I] Ol&U 2E BB Maes s ZAL FE SHoHH
OF &tCt.

All equipment and materials shall pass required performance tests prior to
acceptance of parts.

i
oa

b

o

. HAMEEHE B35 & AIAE M HOHCH AIAE A5 =2l 4
;

Perform system performance and material conformance tests whenever additions
are made to penetrant system materials that are reused.
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