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Standard Spdtkation tor 
SEAMLESS FERRITIC-AUSTENITIC ALLOY STEEL TUBES' 

Thh standard u issued under tho Iabd duignaiion A669; ~ h c  number immediately following ~ b c  &siption i a d i  ~e 
iml ~doption or, in the use of mirion, the yCa~ of lut nvision. A nrcnbtr m p 8 1 c n t B c s a i o ~ ~  :be yut of last F"? 

mpptov. A superscript epsilon (e) indicrtu an cdilori.1 churgc sin- tht Iw rcvi* or reapproval. 

I. I This s ~ t c a t i o n 2  covers seasnkss fa- 
riti~ustcnitic st-1 tubes for heat cxcbaager 
and g e ~ d  setvia. The steel is Ltcnded for 
use ia general ~ ~ o n - ~ t  applications 
with paraiaiar emphasis om mistma to smss- 
w&on awkiq. T h i s  material stmy &VCIQP 
cmbrit1Perncnt if usad aa t a v w  above 
6as0~ (32s0c$, 

1.2 me w b ' i  siaes and ahidmesses 14~1a1Oy 
furnished lfCb fQ&i S8CCiflcatiost me % PO 6 h, (4.4 
80 142.4 mm), inol, in ooWa diamtscr and 
8.020 to h, (43.51 $0 2'8.9 m), in arc- 
wal4 thidta,es.%, h b i q  hawig & u t - s h s  
may be ff~rnilad, podded wdh auks omp\y 
with a84 otikw mq~mc~do~ofabh-~iQlr. 

8 -3 lYle has a nvimmac3~c omsi&q 
of dmu3 50 % R ~ Q Q ~ S  sf amwbw&e h a ff&c 
m-wix. 

1-4 T u b 8  aLmW os h i s  vipmi@p1#4m 
m u s t b e ~ c k c ~ d b d ~ ~ u a r ~ ~  
by rht o o n ~ l ~ ~ d m d  m d m i s ,  

1.4 1AE vnPues ~ r (d  riar bda-pud \pmiib 
a ~ t ~ b e ~ ~ d ~ Y s D A I E d .  

tion shall include tbe fbIlowiog. as required, to 
dcsuibe the desired material adcquatek. 

4.1.1 Quantity (fcct or number of kngths), 
4.1 2 D i i e n s h s  (outside diem and av- 

enge wall a d  lea%th, cut or random), 
4-13 Name of matuial (sumless tubes). 
4.1.4 SpuScati~#~ number, 
4.8.5 Candirion (bot or ooldl finished). 
41.6 sp#irrl q-~s.  
4.1.7 Opiaal quimmeo~ ((see 9.4), andl 
4.1.8 Cd6draa  (sac U.2 of Specification 

A 4903. i 

5, M r a d a  and Madaawc 
5.1 The -d bc made by the dtclric- 

~ u ~ ~ o ~ ~ * @ ~ P B o Q c I ' $ # ~ ~ -  
p w d  by anbe p&sclr. T k  primary mentin& 
may iimaqmMc ~ I c  dqpsbg w mfmimg. 
d ~ y b c f W I b y ~ & ~  

r e d *  olr wmamm-an: RC- 

-, If sxmdq di is c m ~ ~ ,  nhc 
llbta.4MbCWlkbQ=ddIbtb*rr- 
~ a d l ~ a ~ p 8 i m m y ~ 1 .  

5.2 Tblbea k made by llbf sumkm 
~ a n v Q ~ b e c i ~ ~ G m i 5 i l b u J ~ c d d  
tiwadcdm- 

5.3 AMMbcssbabcliuPsisbadhIhthI- 
~ ~ ~ ~ l n # ~ ~ ~ b C  
#Bmkmd d a 8lempatw ad 118% * 5QQF 
r(!?OJlQ & 28'OCO with s d l h q m a  q d a g  in 
M R C ~  aw u q M y  oodlirag by &r mans. 
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5.4 The t u b  shall be pickled frce from 
&. Whcn brigbt anneJin8 in acwrdmcc 
with 5.3 is p e r f o n d ,  pickling is not required. 

6.1 The tubes shall conform to the require- 
ments as to chemical composition prescribed in 
Table 1. 

7.1 An analysis of each heat of steel shall be 
made by the stbtl manufaCZum to determine 
the percentages of the elements specified. I f  
secondary melting processes an employed, the 
hcat analysis shaU be obtained from one re- 
metted ingot or the product of one remelted 
ingot of each primary melt. The chemical c03- 

position thus determined, or that dttermined 
f~om a product analysis made by the tubular 
product manufm~~et,  shall be reported to the 
pu1~chastt or his representative and shall con- 
fom 10 the quilrcrnents specified. 

8.1 AQ analysis of' eithtr lone bikcs or orat 
tube shall be made fmm cadh h a .  Th@ chcna- 
i ~ 1 w m ~ i t i o . n  ahus detemhed s b M  ey)mffom 
ao the uquimmcats ~ c i d i ~ .  

8-2 it the or&ha! twt for pmdma ama8ysi3 
faias, mttsts of two ddillriona! Ml8tas or unnlbcs 
shall1 be madt. Both mtsts, for Plhe e8cmma riaa 
qiuetrtlon s!aal4 meet the mqnaammena of the 
spdficarllion; (otherwise arW mmaiinmg maamiizrl 
ia t93c heal or 401 (Note I )  oCapl1 be me.c i td  or, at 
the ~ g i o n  of uht pduoer, each bilk1 @r tub 
may be iwdivddaa!rly m& ~ Q T  a m m m -  IB~ika 
OT u w h s  that do  ma^ maul ube mquiwmm of 
ithe ~ f i c a t i ~ a r ~  be mjbclld. 

NGIW I-EDT ridaTding quiabmcntts, rth te~m h7 RS 
rn pwzmii in Table 3. 

Nom 2-GOT sonhn ana Ihdm rn ~naglaim- 
menu, nhc nom ROT mi- 80 all uu'bcs pnirar 00 ma- 
oTcAr somr rnnmina! liarnc~~rand d l  ~I+~kfkmm w&'~& 
aw gmdumd &om tllhc -am, b~ cmTad. Wm ffima! 
theat anrtmcn~ ns nn a Iha'ldh4~ &maw a llmt &nfl 
inolu& on9y shwc auks mf  be mwte mat ;Mid RJhe sumre 

hcat which am h a t  trtoted in !he rune fLrnsct c-. 
Whcn the find heat Utltmmt is in a continuous fur- 
-, a lot shll include dl tuhe of the sune & rad 
hat, hart treated in the same furnra at tbc sune 
tempmature, time at heat and funt~ce speed. 

9. Mcclunial Reqmire~~~nts 
9.1 Tension Test--One tension test shall be 

made on a specimen for lots of not mom than 
SO tubes. Tension tests shall be madc on speci- 
mens from two tubes for iots of more than SO 
tubes (Note 2). Results of tests shall oonfonn to 
the tensile properties prescribed in Table 2. 

9.2 Hardness Test-Brine11 or Rockwell hard- 
ness tests shall be made on specimens fom two 
tubes from each lot (Note 2). Results of tests shall 
conform to the hardness requirements of Table 
2. '. 

9.3 One flaring ttst shrill be madc on a spec- 
imen from one end of one tube from each lot 
of finished t u b a  The minimum expansion of 
the inside diameter shall be 10 %. 

9.4 Each tube shaM be subjectad to the hy- 
drostatic a=, as in 9.4.1. When spec 
ifbd by ahe prrhascr, a nond t~ t~c t ive  electric 
acsl, in awdancc with Spcciftcation A450, 
anay bc usod instcod of or in addition to the 
gafl-Pir Pest. 

9.4 R The hyQmuric t a r  gmsiuac shall be 
twice that caQmlaad lin aooondancc: with 10.1 
of Specilrrycauiam A 450. 

118, S%mkWe V a d a t k  & Mannsions 
10.1 Wsrai9uims iPP oan&ide ~ I I R C I C C ,  wall 

uhkhcss, a d  k q t h  fmm chose s-ed shall 
motl exceed uhe arnaoanaas p d M  i Table 4. 

4 I" l ! v w b a p  

R 1.R T w k  &all B ~ V C  a waR;manBike finish 
a d  TRnaIW sna &a.iaUe in amightmesr by more 
nRhm 0.030 inn. in 3 IR 40.84 mm/m) of kwh. 

12. M e  
Q2.R Urn ;llQ&Poa to marking p e w  

hm Spodnsrah A 4%. the &g shallll in- 
CA* WMW RIM is ea- ~~~d-tiiishad. 
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