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TTTANIUM 1UBING~ WF;IAID 
Annealed - I~0~000 psi Yield 

1. ACRNOW?EDGMENT: A vendor shall mention this specification number in all 
quo a ons an ~hen aclrnowledging purchase orders. 

2. APPLICATIO~TTr Primarily for parts requiring stxength up to 400 F and 
axi~resistance np to 600 F. 

3. COMPOSITIONs The product shall conform to the following: 

Carbon 0.20 max 
Nitrogen 0.07 	max 
Hydrogen 0.01,5 max 
Other Eleraerrts~ total 0.6 	max 
Titaninst remainder 

!~. CONDITICNa Unless otherwise specified~ inert gas shielded arc weld~ed~ 
co 	awn, annealed, and descaled. 

4.1 Fabrication: Any surface finishing operation applie d to remove ob~ectionable 
p s an surface blemishes shall be performed prior to~ and shall be 
canpletely remaved by~ the ].ast draw~g o~peration. A light polish to 
imprave surface appearance may be em loyed after the last heat t,reatment 

5. TECHNICAL REQUIREMENTS s  

5a1 Tensile Pr erties: Tubing sha.11 confa~m to the fol.lawing reqn3rements~ 
an s 	capa e of ineeting these requirements after being heated to 
1300 F fa¢~ appro~d.mately 2 hr, air cooled~ and d~escaled. These praperties 
apply when the rate of strain is mainta.ined at 0.003 - 0.007 3n. per 
in. per min.~ thraugh the yield strength and then is increased so as to 
produce failure in approximately one additional nd.nute. When a dispute 
oceurs between pnrchaser and vendor over the yield stsength values~ a 
referee test shall be perfa~med on a machine having a strain ra~te 
pacer~ using a rate of 0.005 in. per in. per min. through the yield 
strength. 

Tensile Strength~ psi 	 50~000 min 
Yield Strength at 0.2~ Offset or at 0.0092 in. 

in 2 ino Extensian IInder Load (E = i5,5oo,000)~ psi 	40~000 - 65~000 
Elongation~ ~ in 2 in. 	 20 min 

5.2 Flattening: Tubing having nominal wa11 thickness less than 10% of the 
no~n n 	sha.11 withstand, without cracking, flattening sideways urid,er 
a load applied garadually at roam temperature until the autside dimension 
und~er load is equal to 5 times the nominal wa11 thickness. 
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~.2.i If tubing does not pass the flattening test of 5•2~ a section of the tnbe 
not less than 1/2 in. in length and embracing 1/3 to lf2 the circv~nference 
of the tube, and including the weld zone in welded tubing~ shall withstand~ 
without cracking, bending at room temperature through an angle of 180 deg 
around a diameter equal to 3 tiiues the nominal wall thickness of the tubing 
with axis of bend parallel to axis of tube and with inside of tube cm inside 
of bend. Cut edges of the specimen shall be smooth and free f'rasn burrs. 

5.3 Flarabilit s Tubing shall be capable of being flared ~ritha~a.t formation of 
crac ~ or other visible defects. Spec3mens for flaring may be cut frc~an any 
portion of the tube~ or an entire tnbe naa.y be nsed as a spec3men. The end 
of the specim~en to be flared shall be eut squaxe~ with the cut end smooth 
and free from bnrrs, but not rounded. ~'he specimen shal].~ at roan temperatnre~ 
be faa~ced axially vith steady pressure aver a hardened and polished tapered 
steel pin having a 7I~ deg inclnd~ed angle, to produce a permanent expanded CD 
not less than 1.25 times the ar~iginal nominal CD. 

5.lt Presaure Test~ : The tubing shall shc>w no bulges, leaks~ or other defects 
~' en su e~o an internal hydrostatic p~essure, based on nomir ►al climensions, 
sufficient to cause a tensile stxess of 20~000 psi in the tubing wall. 

6. QUALITYs Tubing shall be uniform in quality and condition, clean~ saund~ and 
ee om fc>reign materials and f~o~n internal and external imperfections 

detrimental to fabrication a~ to performance of par ts. 

?. TOIERANCES: Unl,ess otheririse specifi~d, the folla~wing tolerances applys 

7.1 Diarneter: 

Nominal CD 	 Tolerance~ Inch 
Inches 	 Plus and Minus 

IIxiaer o.093 	 0.002 

	

0.093 to 0.1.88, eacl 	 0.003 

	

o.i88 to 0.500, ex~s 	 o.od~ 

	

0.50o to i.5oo, exci 	 o.005 

Note. The term "excl" is used to apply only to the higher figure of the 
specified range. 

7.2 Wall Thicknesss Shall not vary mvre than ± 10;~ of the ae~al wall thickness. 

8. REPOR75: 

8.1 IInless otherwise specified, the vendor of the product shall t4~z~nish Wi.th each 
shipmment three capies of a repar~t of the results of tests for chemical campo- 
sition of each heat in the shipment and the resalts of tests on each size froen 
e ach heat to determine coaformanc~ to the tensile requirements of this speci- 
fication. This repcu~t shall include the purchase order nnmber~ heat nwuber~ 
material specification number~ size, and qnar~titp f'ran each heat. 
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