Corrosion Testing Made Easy

Atmospheric Gorrosion
Test Methods

H. H. Lawson
B. C. Syrett, Series Editor




Contents

. INTRODUGCTION......ccceoieeesssesssesssssssssssssrasassssssssssssasnssssesssast samsssmsssssssssssssassnssnssssssassssasssanansssnsssnases 1
History of AtMOSPheric TESHING ......wveuiuriciiiiii e 1
Cost of AtMOSPhENC COMTOSION ....cuvuiiiiiiieei i 1
What is AtMOSPheric COITOSION? ......c.ceiiiirierriii i e 1
Common Means of MItIgation ..o 3
RTINS . vveveeerseeessneeesesassassessssseeesesaan s s e sesaaE s e e e s e R bR R e e e e R s e s SR e S e S E AL A e E e SRR eSS e e n AR e e 3
. TEST SITES AND FACILITY HARDWARE ......cocoiiiiuniminissanianssmssssssasssansnssasssssssssssanassnasasssssss s snsns 5
Classification Of AIMOSPREIES ........ccocuiiiiimiie e s 5
Site Selection and Preparation ... eieerere s 5
Hardware and TEMMUNOIOGY ......cceruerueeruirttirrmssese st a s s ss s 6
REFEIENICES ..vvvveeeeeeseeeneeessssssaesassssaeees e sass s e e e e e abasae s o eAR s e S e ea b s e A e R e e £ e e e LA LSS S E AR R e e e e e a e e e s 11
. TEST SITE INSTRUMENTATION .....coirerrmrisimssinsnssensssssassssssnssasssssssssassnassasnessssasssss sassssssassssassanses 13
Typical Weather INStrumentation ..o 13
Additional Monitoring EQUIPMENT .....ccoiviiiiiiiiii e 15
[ T =Y ST P PRSPPI P TP TRRREETS 18
. TEST SITE CALIBRATION ....oecoeeeeerrstsssssersssesssssssssmsssnssssmssssssssssssissssssmsssassssssessnssssasssssssassssnsssnsass 21
Methods and IVIBEETIAIS v oeoeeeeeseeeveseeeeeesseseseassssseseesasaassssesssesassesse s s se e e e bt s s b ne e ane s s 21
COITOSION MEPPING «vrreueresersisritsiesie s et b E eSS e 21
RETEIENCES . evveeeeeeeeeesessieeesseessessaeaasssaeseesse s s s e R e e e AR e S ae oo h e e R e A e e oL d e e LS SRR ERE S e e b e e R e et 22
. TEST SAMPLES AND PREPARATION ......ccocciitmimnrmnssannnmestisanssanssssanssasssnssassssnssanassssasssnsss sssasssnnes 25
Sample Size and Specimen Preparation ... 25
Sample/Material 1dentifiCation ...........coverrmiii e 26
SPECIMEN PrEPATALION .....curueeuesersessssrns st e 28
RECOIT KEEPING ...vveuevesitiiesisiir e sese st s ses s e 29
TaTe e 1112 Y (7o) s IR PPV PP R P PP PP FP TP DIROCTIES 29
=T s o - PP ——— T T 29
. POST TESTING PROCEDURES ......ccccccumsummssnmssmrsressmsssnsssmsanssasssnssssassssssnsssnnssnsssnsasnsssssssnsassssasannas 33

REMOVAl ANA STOTAGE ...eeverveereeiesiie ittt e e e 33



ViISURL EVAIUAHON ..evoeeererereoressnsnesesessssnssissssnssssssssssssassasssssnssossatasssssssaassesssssssttssssssntasssssssnansssase 33

(077141127 [ U T OSSP P PSP PP PR PR RO R ORI E RS 34
MasS LOSS DeterMNALION ....coeeieiiieriirirrereesaassrseessessasssrseeesssassanneseaessassas s s na s s s s s s e s b 34
PR EVRIOETION ... cooisss00mmsems5 35555400 1smsaiiissssssssivaes crsssrsvindrmessarmmaniaossss rvensessaxsnsaness STHISFAS RSP T IS LA 35
DEStruCtiVe EVAIUALION ...vecveevererieeiiiiiissnriessnaessssnsissasasssssssionsessssssesssatsssiosssssresiassssanasessassssasasanss 35
(0 1= g =2 1[0 Lo ] 1= PP P TPTPPPPPPTEERTR 35
YO (1= o= T TSP PSP PP PP TTRUTIERE 35
2 (=] o7 1 3T [ O RPN SR SRR R B R SR 35
RO RO T ONIC0S ... oo s epenos i s 555554 EH4S 7 E S5 ¥ S S 0 R A U A RRE LY AP S ot P A PSS RREESR AR 82 00§34 55 H A 36
7. MEASURING ATMOSPHERIC CORROSIVITY .....ocoimiimieenninsmnissninsssassnssssssssssanisssnsssassssssssasssns 37
Tho CLIMAT TOBE ... ..oocrsernusrossnrassnsannrsssFiss iAo GG AN STV SO E SN Sunu iR us s aa maromens 37
Preparation, Testing, and EValUBON ... 37
Other Attributes of the CLIMAT TSt .....cciiiiiiiiiiiiciniiir s 41
Other Procedures for Measuring Corrosivity of Test SItes ... 41
ROFOIONCES ... evoeeeeeesanssrssnserssnssssnsessassssasesssisasansinesisssssstasssssssbnnsassssnssssassssassssssansasanassanassanssansaras 42
8. SPECIAL TESTING PROCEDURES .......cocitmmrmmnssnmisnniisssnmssnnsssssssssssssssassnsssanasssnsssssssasssssssnsssnananns 45
Different Rack and Specimen Orientations ... 45
S 1 T=Y1 =441 [OOSR S R TR R B 46
Measuring Galvanic EffECtS ... 47
Stress Corrosion Cracking in the AIMOSPREre ... 49
Non-Standard Test EXPOSUIES .........ccivuriureriesientirie ettt s s e 51
=S Ty a1 =1 DTS OSSP PP RPPPPPTPRPITRRPRIES 53
9. 1SO ATMOSPHERIC CLASSIFICATIONS ......cccccoiieimnninssnmessnsssnssassnnsssassssssssssssssnsssnnssssssnsssssansssss 55
Basis Of ClasSifICAtIONS ......cuvvriieiiiiiireeeeirreeeesaree s serss e s s s aa s s e s s e s e s e sesnsan e s e a s e s se s s s e e e e ns 55
COrOSIVity CABGOMIES .......ouieiiiriierirteseiie s e e 55
ROF OO ... vvumerereeeasatstnsossssssassnsnnnnnansetssessssssssssssisnssassnstessssbassaniossssesssssissassasentassnessssssesensensanas 58
10. ATMOSPHERIC SIMULATION TESTING......ccccomrirntmmisanmssansssnssssnassssssssssassssssssesssssssessanssssssasaessnas 59
(071010 = A =11 - T PP PP PP PPRRPPTS 59
PR B BN oo s o o i ST S A e e RS A A O N B S AN A A Sese n3s AR AR AR AE T 61
AP PENDIX ...ueeieesseessiesssssassnersssesssssssssssssssssssssssssssssssessssasssstesssstassssssasssssssssssst 11assassnasssssssssnansssnnsssssnnsans 63
“Planning, Instrumentation, and Evaluation of Atmospheric Corrosion Tests,
Parts 1, 2, 3, and 4” — SHAIAOH W,. DBEN, I ooniiiinos s im s st issamsevissense 63
CAUTION

The test methods described in this publication may involve hazardous materials, opera-
tions, and equipment. This publication does not purport to address all of the safety prob-
lems associated with the test methods. It is the responsibility of whoever uses these test
methods to consult and establish appropriate safety and health practices and to determine
the applicability of regulatory limitations before use.
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