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Passivation
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Passivation

What is it? Why do we
need it?
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How to establish an
actionplan?
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WHAT DOES PASSIVATION MEAN?

As defined in MIL-STD-753C: MIL-STD-753C2| 9]

“Passivation is the final treatment/cleaning process used to remove iron
and other anodic contaminants from the surface of corrosion resistant steel
parts such that uniform formation of a passive surface is obtained. This
treatment induces a more noble (cathodic) potential onto the part thus
enhancing corrosion resistance.”

“TIHAIHI01E 2 THAIE HEHC| 22 8t E4A0| 20 XIES LAY 22 32| HECZ
FH &2 2 UE 2= 28== MHoke Ul AREERl= 2IE Xl AE SE0ICH O] X2l
A2 [etA LIAEE gtalop | flol 220 H =R H ==8F (B=3) IIs8E =

St

ol

“Corrosion-Resistant Steel Parts: Sampling, Inspection and Testing for Surface Passivation”, 29
June, 1990, Military Standard - 753C, Department of Defense, Washington, DC.
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STAINLESS STEEL COMPOSITION AH[RlYA ASH 14 429 Ha &

Chromium enrichment ————p [ PASSVELAVER TE =

o2 ==
O O™

Nickel enrichment =————p

= =<
LI ==

ALLOY
BULK PHASE

Alloy chemistry =—>

st2 shst
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WHAT DEPTH PROFILES TELL USABOUT
The Oxide Film bDephT2mr210] ASIOHN0I CHEH LsHTS

PASSIVATED S£=EHS}

100 PEAK SCALING
FACTOR
CK 1.0 —

aQ oK 1.0
CrL 1.0 ——
Fel 1.0 ——
80 NiL 1.0 ——

Notice the high
level of chrome
compared to that
of the iron.

PROFILE MODE
Relative Intensity (38)
INSTRUMENT

Accel. Voltage = b kv
Current = 1000 (nA)

Mod. Voltage = 6Vp-p
#Swooeps = 5

Stainless
syt Reroion Steel

Depths 1 to 37 Surface
NON-PASSIVATED H| S-SEH3t Analysis

100 PEAK  SCALING
FACTOR

200l BIH 382
seazEsot e

UsLICE

CK 1.0

Notice the high
level of iron s ey 00

INSTRUMENT

ol Voltse = By,
rrrrr t = 1000 (nA)
M d. Vol nag = 6Vp-p

compared to that
of the chromium.

SiO2 Sputter Rate
16 A/min

Sputter Resolution
30.0 Secs /Depth

=0 H|oH &2 B e

SPUTTERING DEPTH (A)




REASONS TO PASSIVATE THABIOIES] HRA

RESTORE PASSIVE LAYER AFTER IT HAS BEEN COMPROMISED BY:

of7| QS0 eldl £ 7 +5 5= SAEYLIC

Welding &

Construction soils 214 &
Grinding / Sanding / Polishing
HAH [ MY AL

Corrosion 54!
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WELDING & FABRICATION EFFECTS E& 2 MN& =4t

Alloy metals composition changes in weld and heat
affected zone (HAZ) & % & Fat HAO| g2
= IO BiE (HAZ)

Chromium content at surface is reduced Z2HN{AH A
ezl A

Corrosion at the weld is always higher Z&0|A2)
I.

Oxidation at welded surfaces will generate detached

metal oxide film (not a passive layer) &85 HHH(|

ot =2l & == Lot IHAIEE) S 44
210|CH

Iron particles imbedded into surface can cause corrosion

HOO R S & Qs SAIS 2o & Urt

(I = O
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CRITICAL WELDING CRITERIA
For surface chemistry E™ sisto) Cist =98t 8 JIE

n Preparation ARKS Z=H]|

o) Weld end facing — no iron particles

8 € HZ-E A ML

o Cleanliness of surface — hydrocarbons
HHO| HEL - Bl
=  Gas Purging It &H3I=
o Gas Quality — oxygen/elemental content
A S& - oA Ja e

o  Flow rate — efficiency =& - &34

. Heat content & LIS

o  Chromium loss — vapor pressure 38 =4 - )|
o  Depth of oxidation/temperature &gt / =%°| 210|

. Weld filler material selection 2& Zi24 Ms A




SPRAY BALLS AH0] =

* |Inspect external surface

QIF HU= ZA

* Inspectinternals LS ZAl

e Corrosion? S£41?
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PICKLING REQUIREMENTS &Nl 2+ At

. Pickling (or mechanical sanding)
is required for removal of:
& AIE (E= JIHE H0H0I XA oHoker Akek:
o  Weld discoloration E& 144
o  Surfaceimbedded iron EH g = =

o Heat tint or oxidation (annealing) € MA H= &g (

e  Chrome toiron ratio of surface at weld areas or after grlndlng W|II
be equal to the base metal or lower

22| EH E=Z00EES =232 S22

S2otALE 1 Olot
. Pickling will restore surface chemistry to alloy conditions
MU= 812 XH)| THH el =<

= T

2200 ==t

|LD

. Pickling removes surface metal and will affect polished surfaces
Ml IO 343 HDIGM 22 el 2ES 012 A

[ T Y T o/ = O™ L
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ACID PICKLING REMOVAL OF OXIDES #&tet=2| &AMl 28

Acid pickling removes oxides and surface
contamination by aggressive chemical attack of
the surface

Atkle HBHO| 1B

X015 =AW 2fst
ARl HH A

— -

=
= KA

Prepares surface for proper passivation
treatment

Nmst 25 KRS 98t HE

— —

u]

[

Nickel alloys - pickling is used to remove weld
tint, metal oxides and iron embedded into the
surface

SETR-= N
2 A2 9 B HPHED| Sl AlS L
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CHEMICALS USED TO PASSIVATE Stainless Steel
ofet =42 AHIPIYIA AES Al=Zolk= UHAIHIO|&

Nitric Acid 24t Citric Acid 204
e Oxidizing acid — 2
ARSI AL * Chelating acid Zd0|E 4t

* ASTMA-380 ASTM A-967
¢ Hazardous solution

o 2= * Base solution for chelant additives

201 EIIMI0 CHet Az &==E
Phosphoric Acid 2lAt * Iron removal efficiency & HH &=
e  Weak mineral acid
ot S|4t
«  Lower Cr/Fe ratios e Safety and disposal considerations
L2 CR/ & = OFM & [HD| 1)2d Akat
Removes light rouge/rust
4 =X/ = M

* Highest Cr/Fe ratios /10 CR / &9 HIS
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What 1s Chelation? ZY0|E= S401D1?

. Chelants (citric acid) dissolve and ionically

bond to form metal complexes Z/2|0|E
NAEZL Sllasa==84ok= 012

o E= 00
J45}¢
=5

. Removes iron oxides, metal inclusions,
o A 51O

sulfides and aluminum. E4M8lE, =% &R
=, ol # g=0la= MAHELIC

0 Prevents precipitation of iron after
processing Xc| et = &2 FMS |

. Produces high surface chromium levels
== HP 38 == 448Ut
. Creates best corrosion resistant passive
= T (=)
surface X119 LAY == HES &
A‘|%I~L|E|.
(el —]
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WHY CHEMISTRY MATTERS 2=Md0| SRet Ol=

3 = e —

OCr/Fe Ratio  BCrOx/FeOx Ratio

CleanOnly  Clean, Phosphoric 919 Clean, Nitric 24 Clean, Citric 7214t

* XPS —X-ray Photoelectron Spectroscopy of 304 Stainless
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TRENDS IN PASSIVATION IHA|HIO|E2| =gt

e Maximize chrome to iron ratio

0| Hlz ds= 3=t

e Reduce chemical aggressiveness 32l3f 2482 24
* Make safety a bigger consideration °HNA=S [ HO| I
 Consider environmental impact

280l OIXle Eef= 1
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PASSIVATION DOCUMENTATION IHA[BO}&E GIOIE ==&

Detailed and accurate record keeping is essential
2iAlot) H=ret JIE RAle 2&0ICH
. Passivation data should be recorded and submitted to become part of the
documentation verification package
23S O0IE D12 Y 2M 25 IPIKC 250t 2 HMISaI0k St
. Submit scientifically tested procedure for approval
SPIE IISHO2 HIAE EXIE M=
. Test passivated surface chemistry of weld coupons
2F 2=O| B= {5} IH A= HIAE

Perform rouge (corrosion) removal testing X (£4)) MH HAEE 3

ASTRO PAK.

Documents preparation, chemistry (C of A’s), process
Sp conditions, circuitry design, inspection, system acceptance
ot and completion
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TESTS FOR PASSIVITY ===d HIAE

Iron testing & HIAE
e  Ferroxyl test HISA Al
«  Copper sulfate 22|
. Salt Spray / immersion
s A0/ &=
. Koslow passivation tester 2026
Koslow IHAIHIO|& AlZEJ| 2026
Surface Chemistry Analysis H3H 35t 24
e  AES (Auger Electron Spectroscopy)
(@RI FX 22
e  XPS (X-ray Photoelectron Spectroscopy, ESCA)
(X & H&A &<, ESCA)
*  Cyclic polarization (measures corrosion resistance)
=8 223 (BF LjAal)

Tt OO
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How Often Should a Vessel be Passivated?
Vessel2 S0H} Xl= THAIBIOIESE EI0H0F o=DI?

*The question might really be: How
often should | Derouge a system? 20}
Lt K= AIAEIE DerougedHORILIIF?
* There is NO defined answer
Aol & g0l Sitt
e System specific — product sensitivity
S8 AAE - HSe 2%

e Corrosion and biofilm evidence &A1 &

O
 Monitor system to establish a schedule 2&=2 &&ok= AIAE

£ ZLIEZ
 Regular derouge/passivation permits milder and less exotic
solutions 28t derouge/ HAIHIOIES JHEL E O|2&Cl £2HZ 5IE

ASTRO PAK | Insights into Passivation, Welding &
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CLEANING & PASSIVATION
Achieves... NE & TIAHIOIKOZ st 4

Removal of surface contamination (metal oxides, inclusions, fabrication debris, and

bio-contamination)
HH QF (3= 4kiE ME M I 80| 28 =&)°| XA

ormation or the passive
stA ) =0
== O—

mprovement or
corrosion resistance.
Ot € LHAIY THAIE (2

H ccCye =<
L 1L o

potential.
RO JISHE =
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Rouge

Part 2...

Passivation

How to establish an
actionplan?

H= H==S HEN
=22l

What is it? Why do we
need it?

High Purity

=

Surface Finish

Mechanical and Electro Polishing
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ROUGE: More Questions Than Answers

What is it? Iron Oxide Rouge® UL ASE

Where does it come from? OCI0A =012

Corrosion, imported contamination, system operations, combination of factors

_:Il_/%l, A0 904 A|AE OO:| ROIo| Xgt

Oxide particulate generation &kel= C”X'

Is it getting into my product? At ppb levels
LIS KIZ0 Fes =10 UsLII? PPB ===

Can it be removed? Yes RougeE MH & == UsLII? O

Is rouge measureable? Yes
Rouge =& JtselLrR 0

ASTRO PAK | Insights into Passivation, Welding &
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ALL ROUGE IS NOT THE SAME
2= Rouge= =& ofAl BsLILE

Iron, in its different valence states and degree of hydration yields a wide
variation in the color, chemistry and texture of the oxide film
H2, 1 OE 3Pt A2 = ZFT Agfgel Ciafst 44, gist Hgt &

J

XIDI= ASESH |ITL

kol

- -."""1“-
Different looks of rouge
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WHAT WE KNOW ABOUT ROUGE
Rouge0l| CHoll &) RU= A

Most prominent in high temperature and
water containing chlorides

== =2 20 £ = S=0AM I =0 ELICH
Appears in various colors and textures
Clast Ay M2io= LIERELICEH

The soil / corrosion can be removed

E2F/ EAO0| HA & == USLICEH

Once removed, rouge will re-appear
HIAZIS, rougedt CHAl LIEFLICEH

ASTRO PAK | Insights into Passivation, Welding &
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MECHANISM OF THE

Oxide Film Breakdown AIBY US| &l2]

Oxide Film Oxide Film Oxide Film
<+ CL- <« CL-

<« CL-

ME

(—cL M (—a "

j

CL-
Sol. Sol. .. T solL
‘“-‘:._-___________
«— CL- «— CL- <« CL-
< Fezo3
Pit Incubation Pit Nucleation Pit Growth

Cr,05 + 10CI + 2H,0<=> 2CrCl, + 4HCIO
2Fe + 3CIO- <=> Fe, 04+ 3CI-




VISUAL AFFECTS OF ROUGE
Rougel| AlZts1}

The colors of rouge indicate

conditions and chemistry:

Rougel| AHAIZ AEH} 3t
N HAS LIERHLICE

Blue — High in chromium

(passive film)
Sz . =2 g2 (s mg)

Red/Orange Richin
Iron (Alloy)

=/ QX - B ZSE (ED)
Black —High

temperature (Steam)
g3 . D= (3D
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ROUGE DEPOSITS (Rouge &&=

— Deposits ON the surface (Yellow,
Orange) EHO|| & (&, 2 HIA|AH)

Type 2 — Deposits FROM the surface (Gold,
Red, Brown)
HHOREEH YN (BC, 1, Hate M)

Type 3 — Deposits from High Temperature or
STEAM systems (Gray, Black)
02 E= Z)| AAROIAC BE (31

1 L O

2 OAH

Ot/

Light, Medium, Heavy accumulations
IS =2 PHE =5

ASTRO PAK | Insights into Passivation, Welding &
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WHAT'S WRONG WITH THIS PICTURE?

Ol 10l 2410| Ex2sLDR

A3SITRO PAK | Insights into Passivation, Welding &
RaLige



MYTH: “Rouge is a Protective Layer.”
22 "Rouge= oiLtel ESE0ICH”

. Rouging (corrosion) is a continuous process

within the system
Rouging (FA)S AAZLHo| GOl Tpsel Tt

Rouge is oxides of metals (iron) that form
crystals on top of the surface

Rougee= HH #0| 35 E)Q| L=t

1 o] ZILITH

Crystals are loosely packed or lightly
adhered to the surface
ZES2 HHO| =25 R = TS| A0

USLIEE

. Even steam system rouge (magnetite) can
migrate
SR AEIAAE ouge(RFEE)2 00| 12{0|eE

2 o USHC

Rouging (corrosion) degrades the surface and
slowly eliminates the passive film

Rougin?t(?%')%ﬁﬂﬂ% Sololn TS| FSE TS
MR
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What's The Bigger Issue? 1 2 0|52

Rouge bound to the metal’s surface? Rouge= 2= HHH 28T AUSLIII?
. Active corrosion occurring under rouge? Rougelll Al Z4i5k= &Y F412

. What is the condition of the chromium oxide film under the rouge?

Rouge GlOlIM 3E AGIE| X242 A2

. Anchor for microbial growth 0|8=°| H&= {6t 1N
. Build-up will slough off into water stream — Particulates

7= (build-up)2 E|AERIO2 WHLRICH - DX}

Rouge in the water? 250 = rouge?
. Source for build-up on system internal surfaces? AIAE LIE HHY SHO| 2&?
. Components of rouge being allowed to move out of water/steam system

Rougell &A= 2/EJ| AMAEINIA 01s0] 512

ASTRO PAK | Insights into Passivation, Welding &



BIOFILM & ROUGE

Surface Contamination on Product-Contact Surface M| Z M& ETHO| @ &

. Organic contamination, and in severe cases “biofilm,” occurs when bacteria form protective
clusters on the metal surface.
- HHZ|OtFS 2EH Etisdd e M SHAH RV 28 & A

SR E= Y220 L.

ok

. Surface roughness and porosity caused by corrosion promotes bio-colonization.
- BA0 oot #HO HHF N Ct5g0| HO| L FatE LI,

. Chemical cleaning and passivation can correct contaminated surfaces.
C BB O ESs o Bl BRI ES 4 ol

Biofilm inside water storage vessel

AHE0H o= i —1
S=00 = 012 EF ASTRO PAK | Insights into Passivation, Welding &




ROUGE FOUND IN
High Purity Water Systems Z=&== AAEINIAN 2=l Rouge

ASTRO PAK | Insights into Passivation, Welding &
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ROUGE REMOVAL Al

ASTRO PAK | Insights into Passivation, Welding &
- N -




DEROUGING MAINTENANCE
Program Derouging =AIZs X&)

Use a science-based approach to derouging and passivation maintenance
Derouging ¥ HIAHIOIE SXIGP| 2o kst J|Bte] EZ2 ZAIS AR=sHh

*  Ensure quality of utility or contact surface FECIEIT=E85HHO| =2

Ilo (s I N3
=2= Lo

*  Minimize risks to systems and facility AIAE! & AIZ0N CHet /ISS EIAS)

PM System already in place? PM AIAEIE 0101 20 UCK?
*  Review current derouging schedule &l derouging &
 Performance-based decision on when to derouge

Derouge o= Z<0l = JIBt 2AI Z2E
Perform periodic monitoring and analysis
)& BLIHE ¥ =A&S 8l

 Provide an appropriate response plan to the data
GIOIEHN &&st HE A== MSELICEH

ASTRO PAK | Insights into Passivation, Welding &
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SETTING ACTION LIMITS =& 8? £&

L east risk - see rouge on surface: Remove it!

XA S - HHO rougesS LAHGIAISE: XS HIAELICH

Highest risk - wait to find rouge in product

1) 2/ - NS0l RougeE | ol A20k= CHI|AIRE

 Wait to see particles in process water — fail USP testing
Mg 0l U= LXE 2IIRloH D] — USP testing &4

* Monitor rouge particles in intermediate processes
=728 AN D= Rouge A 2LIEH

* Test critical water or utility and measure oxide particles and

soluble metals content Q& 2 L= SECIEIQ =& LlsiE &
A2t =24 25 22 HIAE

Too o

* Setlimit ranges for maintenance activities

=A B2 2= BPE Met £4

ASTRO PAK | Insights into Passivation, Welding &
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ROUGE IS MEASUREABLE
Rouge= =& JisotlLt

Visual vs. Particulates vs. Soluble metals
A2t vs. OI&AF vs. JIE2d 2=

Measure particles with laser particle counter (5
micron to 50 micron) dIOIX Xt Als=D |2 X =
& (5 0I220IM 50 012&)

Measure iron and other metals in fluid (in ppb)
Al ® L JIEt 252 =3 (PPBOIA)
Measure corrosion rate over time in hot water (WFI)
with rouge monitor or other instrumentation

== SLIHU OE Z8I2F EH2 = (WFI)O
A AIRHOI INIS {1\ Ny A =S

=X
o

Use removable spool to monitor level of rouge
IO AHA & L€
generated on Surface "_"l_O-” S J Rouge ASTRO PAK | Insights into Passivation, Welding &
o 11O — I g Ralge
I Olsa! AZ2 AK=ol 2LIEZ




Surface Finish 8 X2

Part 3...

Rouge
Passivation How to establish an
What is it? Why do we action plan?
need it?

Insights

Surface Finish

Mechanical and Electro Polishing
JIH & &0 A0t
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MECHANICAL POLISHING

Inspection JIAHE HAOL HAL

Inspection after derouging will show
areas that need MP to resolve pitting or
scratches derouging =
SAHLE EE= AT2HXIE 2o | ?IoH MP
Lot F=2= 2E0z=LICE

* Rouge removal prior to Electro-Cleaning
allows closer inspection of surface.

&I | A0 2 Rouge HIH=HEMH D)t
Ol0IA &AL & == RUsLICE

*  White streaks or heavy hazed areas
require MP prior to Electro-Cleaning or EP
S| S0 LIEILEALEAIGEH SISt XIS0| &0
A L=EPO 2IAMPIH 2 RELICE

MP technique performed in-situ in vessel

e Visible pitting will require MP

0| 20l= LIE= MPJI 2RELIC

ASTRO PAK | Electropolishing & Mechanical



MECHANICAL POLISHING

Debris on Surface J|HE A0 — HH2| O|=&

. Polishing debris consists of stainless
steel particles, abrasives and adhesives
A0t EAH)l= AHIQIZIA A A
Otdl, E&HZ 0IFHA USLICH

*  Wipe test of surface illustrates its
presence HHSH=HAEZ ARAIO| &
ME 2NHSLICH

*  Removal of debris from surface —
wiping with alkaline cleaner HEH2| 0|
=2 MH- 2Z2Id MIKIE ArEol S5
Ct

. EP removal of surface damage —
includes MP debris, cold worked
surface cracking, and microscopic
scratches HH &=AC| M| H=EP -
MP UHH A2 )EHO #E S O|Alet

St= ZeELICH

ASTRO41PAK | Electropolishing & Mechanical



POLISHED SURFACES ATTRIBUTES =& Z&i E4

Mechanical Polishing 7| A| ¢ 0O}
e Scratches 2~=CHX]|

e Surface imperfections MP
H 2

Electropolishing &J| A0}

e Cleanability NI

e Featureless E44 8l EP

Microscopic Appearance U|AIS!
Q2

Ra readings = 15 Ra., (Ra=X2))

ASTRO PAK | Electropolishing & Mechanical



EP PROCESS TECHNOLOGY - EPEE Jl=

 Electrical power forms anodic film
N2 o2 o2 HA

T o

Film thickness regulates speed of

material removal

28 Flle =2 MAQ sk

=
= ;S

. Peaks are removed faster than
valley areas — anodic leveling

S00| HB KECH WEH B -
o= gz

Anode "WORK PIECE (+)'|

[Fitm Thickness |

e Surface becomes smooth and

featureless
e 2.ad) EAMO| =0}

|Anode - WORK PIECE (+)|

* Removes surface damage
J_LD:| Ny}

1l o=

ASTRO PAK | Electropolishing & Mechanical




BUFFING — DETRIMENTAL EFFECTS WX - o222 I

* Entraps stainless particles, polishing debris and organic
compounds AH[CI2|A AL HOF IHEY RD| sfel=
S msl

« Decreases corrosion resistance L&A 24~

* Not recommended for high purity applications — BPE

banned buffing 05 OHE2|H|0 &= Sloll HAGHK| &

= - HEE =X

Il
\

=" o

* Smears damage into the surface HEHH0|

.

* Looks shiny, but surface damage is hidden B Z0[X]
OF HOH =410 =AM

ASTRO PAK | Electropolishing & Mechanical



IN-SITU EP OPERATIONS &&

-

Electropolishing of vessel interior
L EH o0}

T T . |

ASTRO PAK | Electropolishing & Mechanical



IN-SITU EP OPERATIONS

| Electropolishing Tool is moved over
the surface as the electrolyte is
pumped to it and recirculated.

Spot Electropolishing
Tool on Work Surface

)

&z
A U T
X /- Negative Cable |

&Il X0 EBE M

ete0[ M0
FEHHACZ 01
SIC
+ Positive
| Cable
/| connected
to Tank
Electroiyte |
|_Pump ™.
Electrolyte Recovery Tub |- /

-f

| Power SuppTy to _
Electropolishing Tool

ASTRO PAK | Electropolishing & Mechanical



REASONS TO EP IN-SITU &880

. Reduce downtime and subsequent re-validation because no removal / rep ment is

needed 24/ WXDFERGHK] 20| H=H| CR=2 EFRUHO = |XH?:;4 o

. Customer can monitor work progress and provide immediate approval for return to service

22 AP K o 2S DUIEEoHH MBIAN Uist === SAISLIE His & =+
O'*LIE}

*  Repair corrosion damage c| $A! &4

e Remove small scratches and shallow pitting &2 =&} 282 1IIE= MIA
*  Smooth microscopic surface 2= OIMl EH

e Improve cleanability 2cl& A &kal

e Reduce corrosion potential £&! JIs&=2 =00)|

e  Restore original factory surface condition 11 H£H AEIE =&

ASTRO PAK | Electropolishing & Mechanical



PASSIVATION POST ELECTROPOLISHING
HIAIBHIOIE HIAL &D|HO}

23

15

10

0.5

0.0

é

!

!

3

¢

4

9

5

10

0 CLECTROPOLISHED
@ PASSIVATED

e Chromium to lron ratio
testing with AES

AES= & Hlz= I HIAE

e Passivation’s dramatic

iImprovement
HIABIOlEL

20!l I

e Corrosion resistance
increased LHAIA SFAL

ASTRO PAK | Electropolishing & Mechanical



SIXLOG SERVICES & EQUIPMENT
sixlog AH|A 2 AH|

SixLog, a division of Astro Pak, provides Sterilization and Bio-

Decontamination services for rooms, spaces and equipment. Using an iHP® (ionized Hydrogen
Peroxide) technology, this fast working process, similar to “fogging” a room, can sterilize exposed

surfaces on contact.
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v'Short cycle times offer minimal downtime
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v'Nationwide support of trained personnel
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Questions? =228t AlSH JUSLII?

Thank you for your time today!
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Passivation

How to establish an
actionplan?
Insights

ASTRO PAK | Insights into Passivation, Welding &
RaLige

What is it? Why do we
need it?

Surface Finish

Mechanical and Electro Polishing
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