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UDC 669.3-462.3:669.35-462.3
@ JAPANESE INDUSTRIAL STANDARD JI8

Copper and coppér elloy seamless pipes and tubes. H 3300-1992

1. Scope This Japanese Industrial Standard specifies the extended copper
and copper alloy seamless pipes and tubes having a round section (hereafier
referred to as the "tubes").

Remarks 1. The standards cited in this Standard are given as follows:

JIS H 0321-General rules for inspection of non-ferrous metal
materials

JIS H 0501-Methods for estimating average grain size of
wrought copper and copper alloys

JIS8 H 0502-Method of eddy current testing for copper and
copper alloy pipes and tubes

JIS H 0505-Measuring methods for electrical resistivity and
conductivity of non-ferrous materials

JIS H 1012-General rules for chemical analysis of copper and
copper alloys

JIS H 1051-Methods for determination of copper in copper and
copper alloys

JIS H 1052-Methods for determination of tin in copper and
copper alloys

JIS H 1053-Methods for determination of lead in copper and
copper alloys

JIS H 1054-Methods for determination of iron in copper and
copper alloys

JIS H 1055-Methods for determination of manganese in copper
and copper alloys

JIS H 1066-Methods for determination of nickel in copper and
copper alloys

JIS H 1057-Methods for determination of aluminium in copper
and copper alloys

JIS H 1058-Methods for determination of phosphorus in copper
and copper alloys

JIS H 1059-Methods for determination of arsenic in copper and
copper alloys

JIS H 1061-Methods for determination of silicen i in copper and
copper alloys

JIS H 1062-Methods for determination of zinc in copper alloys

JIS H 1291-Method for atomic absorption spectrochemical
analysis of copper and copper alloys
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JIS H 1292-Method for fluorescent X-ray analysis of copper

alloys

JIS K 8085-Ammonia solution
JIS Z 2201-Test pieces for tensile test for metallic materials
JIS Z 2241-Method of tensile test for metallic materials

JIS Z 2245-Method of Rockwell and Rockwell superficial
hardness test

2. Corresponding international standards to this Standard are

given as follows.
ISO 196 : 1978

ISO 274 : 1975

ISO 426-1 : 1983
ISO 429 : 1983
ISO 1337 : 1980
ISO 1635 : 1974
ISO 1635-2 : 1987

IS0 2624 : 1973

150 2626 : 1973

2. Grade, class and designation
tubes shall be as given in Table 1.

Wrought copper and copper alloys—
Detection of residual stress—Mercury (1)
nitrate test

Copper tubes of circular section—
Dimensions

Wrought copper-zine alloys—Chemieal
composition and forms of wrought
products—Part 1 : Non-leaded and special
copper-zinc alloys

Wrought copper-nickel alloys—Chemical
composition and forms of wrought products

Wrought coppers (having minimum copper
contents of 89.85 %)-—Chemical composi-
tion and forms of wrought products

Wrought copper and copper alloys—Round
tubes for general purposes—Mechanieal
properties

Seamless wrought copper and copper alloy
tube—Part 2 : Technical conditions of
delivery for condenser and heat-exchanger
tubes

Copper and copper alloys—Estimation of
average grain size

Copper—Hydrogen embrittlement test

The grade, class and their designations of

Q
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Table 1. Grade, class and their designations

Grade Informative reference
Allo Class Designation :
No y Shapse Name Specific charactsr and examples of use
C 1020 | Tube | Common | C 1020 T(") | Oxygen | Having excellent electric and heat conductivity,
grade free workability, drawability and good weldakbility,
copper | corrosion and weathering resistance. Free from
*{ hydrogen embrittlement heated at elevated tem-
Special C 1020 TS(") perature in reducing atmosphere. Applicable
grade to heat exchanger, electrical and chemical in-
dustries, water supply, hot-water supply, etc.
C 1100 | Tube } Common { C 1100 T(*} | Tough | Having excellent ¢lectric and heat conductivity,
grade pitch and good drawability, corrosion and weathering
copper | resistance. Applicable to electrical parts, etc.
Special | C 1100 TS(!)
grade
C 1201 | Tube | Common | C1201 T Phos- Having good flaring and bending properties,
grade phorus | drawability, weldability, corrosion resistance
deoxi- | and heat conductivity. C 1220 has a property
Special C 1201 TS | dized free from hydrogen embrittlement heated at
grade copper | elevated temperature in reducing atmosphere.
C 1201 has better electric conductivity than
C 1220 | Tube | Common | C 1220 T C 1220. Applicable to heat exchanger, chemi-
grade cal industry, water supply, hot-water supply,
gas pipe, etc.
Special C 1220 T8
grade
C 2200 | Tube | Comman | C 2200 T Red Having fine gloss, good flaring and bending
grade brass properties, drawability and corrosion resis-
tance. Applicable to cosmetics case, water
Special C 2200 TS supply and drain pipe, joint, etc.
grade
C 2300 [ Tube | Common | C 2300 T
grade :
Special C 2300 TS
grade
C 2600 { Tube | Common | C 2600 T Brass Having gaod flaring and bending praperties,
grade drawability and suitable for plating. Appli-
cable to heat exchanger, curtain red, sanitary
Special C 2600 TS tube, parts for various apparatuses and
grade machinery, antenna rod, etc.
C 2700 | Tube [ Common [ C2700T C 2800 has h.lgh strength.
grade Applicable to sugar plant, ship use, parts for
various apparatuses and machinery, ete.
Special C 2700 TS
grade
C 2800 | Tube | Common | C 2800 T
grade
Special C 2800 T8
grade
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Table 1. (Continued)
Grade Informative reference
Allo Designation
Noy Shape | Class Name Specific character and examples of use
C 4430 | Tube | Common | C 4430 T Brass Having good corrosion resistance, especially,
grade for con- | C 8870, C 6871 and C 6872 have good cor-
- denser | rosion resistance in sea water. Applicable to
Special C 4430 TS condenser for steam and nuclear power plant,
grade ‘condenser for ship, heater and water supply,
distillater, oil cooler, heat exchanger for
. C 6870 | Tube | Common | C6870 T desalinator or the like.
grade
Special C 6870 TS
grade
C 6871 | Tube | Common | C 6871 T 7
grade .
Bpecial C 6871 TS
grade
C 6872 | Tube | Common | C 6872 T
grede .
Special C 6872 TS
grade
C 7060 | Tube | Common | C 7060 T Cupro- | Having good corrosion resistance, esﬁecially,
grade nickel good corrosion resistance in sea water, and
for con- | suitable for higher temperature service.
Special C 7066 TS | denser | Applicable to condenser for ship, heater and
grade water supply, chemical industry, desalinator,
ete.
C 7100 | Tube | Common | C 7100 T
grade
Special C 7100 TS
grade
C 7150 | Tube | Common | C 7150 T N
. grade
Special C 7150 TS
grade
C 7164 | Tube | Common | C 7164 T
grade
Special C 7164 TS
grade ’
Note (1) For electric conduction use, the letter "C" shall be suffixied to the
designation given in the above Table 1.
Remarks: The designation to express the temper grade shall be suffixied to
the designation given in the above Table 1.
N
s




L9

3. Quality

5

H 3300-1992

3.1 “Appearance Tubes shall have accurate shapes, workmanlike finish, un-
heterogeneity and be free from defects that are detrimental {o practical use.

3.2 Chemical composition The chemical composition of tubes shall be as

given in Table 2.

Table 2. Chemical composition
Chemical composition %
Alloy ‘ p—
No. : . -+ Ni+
Cu Pb Fe 8n Zn Al As Mn Ni P Si Fe+Mn
C 1020 | 99.96 — — — - —_ -_— — —_— — — —
min
c1100 | 99.90 | — — - — — — — — — — —
min,
C 1201 | 99.90 n— —_ —_ - - - - —  [0.004 to - —_
min. 0,016
exel.
C1220 | 99.90 | — - - -~ — — - ~ |0015t0| — —
min 0.040
€ 3200 |89.0to| 0.05 0.05 — Resid- - -— - —_ — - -_
91.0 max, | max. wal
C 2300 |84.0%0| 0.05 0.058 —_ Resid- —_ _ —_ -_— J— —_ —
86.0 max. max. ual
C2600 j685to| 005 | 005 — | Resid-| = —_ — — — - —
71.5 max. max. ual
C 2700 |63.0to| 0.05 | 0.05 — | Resid-| — — — — — - _
67.0 max. max. uel
Cc2800 |59.0te| 0.10 | 0.07 — | Resig-] — - — — — — —
63.0 max. max. ual
C 4430 |70.0ta{ 0.08 0.05 .| 0.9 to | Resijd- — J0.02t0 — —_ —_ —_ -
73.0 { max. | max, 1.2 ual 0.06
C 6870 |76.0to] 0.08 0.05 — Resid- | 1.8 to | 0.02 to -—_ — —_ — —
79.0 max. | max. ual 2.5 0.08
C 6871 |76.0te| 005 | 005 — | Resid. | 1810 {0.02ta| — — — |00t _
79.0 max. | max. ual 2.5 0.06 0.50
C 6872 |76.0tn | 0.05 0.06 — Resid- | 1.8 to | 0.02 to —_ 0.20 to — —_ —
79.0 | max, | max. ual 2.5 0.08 1.0
C 7060 —_ 0.05 1.0 to — 0.50 — _ 0.20 to | 2.0 to — —_ 99.5
max. 18 max. 1.0 11.0 min,
C 7100 —_ 005 |0.50 to — 0.50 — —_ 0,20 to | 19.0 to — —_— 99.5
max. 1.0 max. 1.0 23.0 min.
C 7150 — 0.05 |040to —_ 0.50 —_ — 0.20 to | 20.0 to — — 99.b
max. 1.0 max. 1.0 33.0 | - min.
C 7164 — 0.06 1.7 to —_ 0.50 —_ —_ 15te | 290 to —_ —_ 99.56
max. 2.3 max. 2.5 820 min.

3.3 Items of mechanical and physical properties

The items of mechanical
and physical properties of tubes shall be as given in Table 3.
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Table 3. Items of mechanical and physical properties
Items indicating mechanical
and physical properties
=E
. 5ol E | ~
Alloy | Tem. Designation Qutside diameter =) w1 bt
Na. perde E . gg.g £ %
o =&z |8 » EBI S |2§| &
HHHHE LR
218 = | El= " -]
mm = o m = 5 2= wa| &
g2 s (e |e RE|a [HE| &
Cwze| O |C1020T-0 | Up.to and incl. 60 OlolAa|A|O]|—|A[A|O|—
C1020 TS0 | gyer 60, upta andinck. 00| O | O [A A O] —=[—|A[O | —
OL | C 1020 TOL |} Up.to and incl, 50 OIQIAIA|IOI—1ATA|Q~—
C-1020 TS-OL | gver 50, up to and incl. 100 OlO1AIA|OI—=—|A|O}—
YeH | € 1020 T-%H ] Up to and incl. 50 Ol—|Al—=|—=1—1A|lAIO]|—
c 10I20 TS-Y2H | gver 50, uptoandinc, 1001 O | — |A|—|—[|— | — LAIO|—
- H ¢ 1020 T-H Up to and incl. 50 Ol—1Aa]l—]|—|—A[A]O]|—
C 1020 TS-H Over 80, uptoandincl, WO | D | — | A | — 1 —| =1 —|LH|O—
C1100 | O | C1100T-0 Up to and incl. 50 ojojal—-|ol—=|alal—]|—
C1100 TS0 | Oyer50, uptoandind. 100 [ QIO [A|—|O]|—|—|A|—|—
Over 100 OloiAI—|—i1O0|—1Aa|—|—
YgH | 1100 T-YH | Up to and incl, 50 Ol—|[al—|—|—tAlA|—]|—
C 1100 TS—-‘":;H COver 50 0 —_— A —_—f | —] A - | —
H | ciw0T-H Up to and incl. 50 Ol—1A|—|—1—1&A—|—
C1201 | O | po017-.0 | Up o and incl. 60 OClO[A A0 —|Aa—[Aa]—
C 1220 .
g;ggé%ﬁo Ov.er 50, uptoandinel. 100 | Q | O | A A O ~|—|—|A|—
01220'1'3—0. Cver 100 Q|0 AlAl — O —|—|Al|-
OL | c1201 T-0L | Up to and incl. O QoA A0 —|A|—-1A)—
i ggg& ;‘?BEL Over 50, up to and incl. 100 OIOIAIAIC]I—|—|—iIA]—
C 1220 TS-OL | Over 100 Olo|A|A|—|O|—|—|Aal—
YR | ¢ 1201 TY5H | Up to and incl. 50 ol=lai=|=|=lal=|al-
C 1201 TSl—'lgH
C 1220 T-,H
C 1220 TS-1/;H | Over 50 ol—ial—|—|—-|—|—i&|—
H lc1201T-H | Upto and indl. 50 ol-ial-t—-|=lal-|a|-
C 1201 TS-H .
C 1220 T-H
C 1220 TS-H | Over 50 Cl—|&al—|—|—i—|—|&| -

).
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Table 3. (Continued)
Items indicating mechanical
and physical properties
gl &
Alloy | T, E.‘J E| ~
No | per | Designation Outside dismeter -g 2IE Y
* :'re:de g ‘Eg = g -
= .E g § & E: g ﬂg E
2|81 2|2 g_n'a'a:;.g %) g
- mm HEEEHEL L
28|28 | BE|E B8
22200 o C 9200 T-0 Up to and incl. 50 OolAaAlA|IO]|—IAl=-i—]|—
2300 .
g:‘:gg;%o Over 50, npto andincl, 100 | O | O |ATA (O | —|—|—|—|—
C 2300 TS-0 QOver 100 ololala|l—iOl—]|~—|~-
OL | 9900 T-0oL | Upte and incl. 50 OIOIA|IAIDO|— Al—=]—|—
€ 2200 T2-OL | Over 50, upto and inel. 100 | O | O | A |ANO | =) — | —| —| —
C 2300 TS-OL | Quer 100 OIoIA[A—|O—{~—=|—1I|—
YaH | @ 2200 T-VsH | Up to and incl. 50 ololal—{—|=-la|l—{—|=
C 2200 TS-1/H
C 2300 T-1pH
C 2300 TS-1/;H | Over 50 ololaj—={—=i——-|—-|—-}—
H 1c2200m™H | Uptoandinch 50 ol=lal-|={=lal=|-|-
C 2200 TS;IH
,C 2300 T-H -
C 2300 TS-H | Over 50 Ol—l1A|—|—|—|-|—|—]—
C 2600 O C 2660 T-O Up ta and incl. 50 Olo|AIA|IO— Al—1—|O
C 2700 -
ggggg';fao Over 50, uptoandinclL 100 [ O | O | A |A|O—|—|~—|—}{O
gg‘:’lggﬁa‘i’f" Over 50, up to apd incl. 100 | O | OV A A O} ~1—~|—]—|O
YqH C 2600 T-14LH | Up to and incl. 50 oloitai—|—1—14A]—1—10
C 2600 TSI—1/2H
C 2700 T-1/H
C 2700 TS-/H | Over 50 ololal=t—-1—-|—-|—-1—10
H | co2600T-H | Uptoandincl 50 ol—=ial=|l=1=-1al|—|~|0O
C 2600 TS-H
C 2700 T-H
C 2700 TS-H | Over 50 Ol—Ia|l—={—|—]1—-1—10
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Table 3. (Continued)

Items indicating mechanical
and physical praperties
ac| B
Noy | T B AR
?;,,oy p::a Designation Qutside diameter < = F g 2
. = b~ Al
ade S g
B HHEIRE LR
-t Q o [ " o =
%%5.5-5§.§§§ﬁ§
mm S|l 8|E |22 g5 EREYTR
ElRia|o & & RE|= W8 A
c2s0| O gzsoo}'-sc_)o Up to and incl. 50 O|0|—|[—10|—|Aa|—}|—1{0O
2800
Over 50, upto sndincl. 100 | O | O — [ — | O | = —|—~|—=]|0O
Over 100 O|l0|—1—1—-10|—|—|—10
OL | c2800 T-OL | Up to and incl. 50 OlolAa|—|0O|~|Aa]l—{—]0
C 2800 TS-OL .
Over 50, uptoandincl. 100 | O [ CIA|— 1O —|—|—I—|O
. Over 100 OlOoIAl—{—{O|—I1—]—]0
YeH | C 2800 T-1H . S D I N
C 2800 TS 1,H Up to and inel, 50 Q|ClA AN O
Over 50 OOA._._.,_....___O
H _ .
ggggggslj}l Up to and incl. 50 Ol—]—|—t—1—[A|—]—10
Qver 50 O__.___.__—O
C4430 { O |[c4dsoT-0 .
C 6870 C 4430 Ts-0 | Up to and incl. 50 O|O|—|AIOC[O|O|—[—]|0O
C 8871 C 6870 T-0
C 6872 gggg‘;%_sa" Over 50, up to and inct. 100 [ O | O | — 1A |O|O|—|—|— | O
C 6871 TS-O
GearaTso | Over 100 olo|-|al-lo|-|-|—]0O
C 7080 o C 7060 -0 - ' .
C 7100 C 7060 TS-O Up to and incl. 50 OIO|I—[AIDQIO|IO|——|—
C7180 | | ¢ 700780 |
C 7184 & 7160 0 Over 50, upto and incl. 100 [ O | O | — | A | Q| O | — |~ —]| —
C 7150 TS-0
C 7164 T-0
C.7164 TS-O | Over 100 OI0|—|A&|—|O|—|—i— |~

Notes (2) Any one out of eddy current, hydrostatic, or pneumatic tests shall
be conducted.

(3) Not applicablé to C 1220.

Remarks: (O:mandatory A : upon request of the purchaser

3.4 Mechanical properties Mechanical properties (tensile strength, elonga-
tion and hardness) of tubes shall be as given in Table 4. When the hardness
test is applied, however, the tests for tensile strength and elongation shall not
be applied.

3y
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Table 4. Mechanical properties
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Tensile test Hardness test
Alloy T’:"" QOutside Wall Tensile | Elonga-| Whail Rockwell hardness .
No. greade Designation { diameter thickness | strength | tion thick-
7% | HRsoT | HR15T | HRF
‘mm mm N/mm? % mm
clozo O C 1020 T-O 4 and nvsr, 0.256 and 205 min. | 40 min. 9.6 min. — 60 max. | 50 max.
up to an over, up to
€ 1020 TS-0 irE:l. 100 and incl. 30 ;
OL | C1020 T-OL | 4 and over, 026 and | 205 min. | 40 min. |[0.6 min.| — |65 max. |65 max.
5-0L | p to an over, up to
C1020 T L inel. 100 and incl. 30
YH | C1020 T-V4H | 4 and ovsr, 0.25 and 245 to 325 — — |30toB0| — —_
st up to an over, up ta .
C 1020 TSHaH| {57100 | and incl. 25
H C 1020 T-H Upto and | 0.25 and 315 min. _— — 55 min. — —
C 1020 TS-H incl. 25 over, up to
and incl. 3
Ower 25, 0.9 and — — -—
up to and over, up Lo
inel. 50 and incl. 4
Over 50, 1.5 and —_ - —_
up to and over, up to
incl. 100 and inc. 6
C1lloo, O C 1100 T-0O 5 and ovgr, 0.5 and 205 min. { 40 min. — —_ —_ _
.| vp to an over, up to
C100T50 | ;707080 | and indl. 30
H | C 1100 T-15H | 5 and ovgr, 0.5 snd 245 to 325 — - 30ta 60| — —
1 up to an aver, up to
C 1100 TSVl ;0 250 | and inc). 25 '
H C 1100 T-H 5 and ovgr. 0.5 and 275 min. -_ - - —_ 80 min.
up to an over, up to
C 1100 TS-H incl, 100 and incl. 6
Over 6, up | 265. min. — - -— — 75 min.
to and incl.
10
C1201 O C 1201 T-0O 4 and over, | 0.25 and 205 min. | 40 min. {0.6 min. —_ 60 max. | 50 max.
C 1220 "C 1201 TS | uptoand | over, upto
C 1220 T-O incl. 250 and incl. 80
C 122¢0 TS-O
OL | € 1201 T-0L | 4 -and over, | 0.25 and 205 min. | 40 min. [0.6 min.| — {65 max. |55 max.
C 1201 TS-OL | up to and over, up to
C 1220 T-0O1, },incl. 280 and inel. 30
C 1220 TS-0OL
WH | C 1201 T--‘I-fH 4 and over, | 0.25 and  [245 to 325 — — 30to 80| — —_
C 1201 TS-Y5H| up to and over, up to*
C 1220 T-YsH | incl. 250 and incl. 25
G 1220.TS-1/-H
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Table 4. (Continued)
Tensile test Hardness test
Alloy | po= Qutside . | Wall Tensile | Elonga.| Wall Rockwell hardness
Na. greade Designation | dimmeter thickness | strength ] tion thick-
"% | #uraoT | HR15T | HRF
mm mm N/mm? % mm
Cc1201 H |C1201T-H | Uptoand | 025and |315min.| — — |55 min.| — —
C 1220 C1201 TS-H f[incl 25 | over upto
and incl. 3
C 1220 T-H
C 1220 TS-H | Over 25, 0.9 and — —_ —_
up to and | aver, up to
incl. 50 and incl. 4
Over 50, 1.5 and — - -
up lo and over, up to
incl, 100 and incl. 8
Over 100, 2 and aver, | 275 min. —_— —_ —_ — —
up to and | up to and
incl. 200 incl. 8
Over 200, 3 and over, | 255 min. — _— — —_ —_—
up to and | up to and
incl. 350 incl. 8
Cazo0] O C 2200 T-0 10 and 0.5 and 225 min. | 356 min. Updto 30 max. —_ —
S0 over, up to | over, up to an
C 2200 T and inel. and incl. 13 incl 1.1
150
Over 1.1 _ — 70 max,
OL | C2200 T-CL | 10 and 0.5 and 225 min. | 35 min. Updtu 87T mex.] — —_
5.0 over, up {o | gver, up ta . an
C 2200 TS-OL and incl. and inel. 13 inel. 1.1
150
Over 1.1 —_ —_ 78 max,
Yl | C 2200 T-5H { 10 and 0.5 and 275 min. | 15 min, — 38 min. —_ —
1 aver, up to | over, up to
C 2200 TS-YsH and incl. ard incl. 6
150
H C 2200 T-H 10 and 0.5 and 865 min. — |Over 86 min.{ — —
_ over, up to | over, up to 0.5, u
€ 2200 TS-H and inel. and incl. & to an
100 incl. &
c204 O C 2300 T-O 10 and 0.5 and 275 mmin. | 35 min. [Fpto |36 max.| — —_
over, up ta { over, up to and
C 2300 TS-0 and inel. and incl, 13 incl. L1
150
Over L1} — — |75 max.
OL | C2300 T-OL 1 10 and 0.5 and 275 min. | 35 min. Updw 39 max. — —
aver, up to | over, up ta an
C 2300 TS-OL and im:g. and inct. 15 incl. 1.1
150 ‘
Qver 1.1 — —_— 85 max.
YH | C 2300 T—‘J’g_H 10 and 0.3 and 305 min, { 20 min. — 43 min, _ _—
¢ 1 over, up to | over, up to
€ 2300 TS-V2H] and incl. and incl. &
180
H C 2300 T-H 10 and 0.5 and 390 min, — g)\éer 65 min. — —
_ over, up to { over, up to .5, up
C 2a00 TS-H and jncl. and incl. 6 to and
100 incl. 6

3
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. Table 4. (Continued)
Tensile test. Hardness test
Alloy Tem- Outside Wall Tensile | Elonga-| Wall Rockwell hardness
No. :-::de Designation } diameter thickness | stremngth | tion thick-
Pe% | HR30T | HR15T | HRF
- mm mm Nfmm?2 % mm
Cze00 O C 2600 T-O 4 and ovzr, 0.8 and 275 min. | 45 min, Updto 40 max.| — —
up to an over, up to an
G 2600 TS-0 incl. 250 and incl, 15 incl. 0.8
Over 0.8| —_ 80 max.
OL { C 2600 T-OL | 4 and over, { 0.3 and 275 min, |45 min. |Up toc |60 mex.| = — _
up to and over, up to and
C 2600 TS-OL inel. 250 and inel. 15 jacl. 0.8
Over 08| — —— 90 max.
1.H | C 2600 T-2H | 4 and nvgr, 0.3 and 375 min. | 20 min. -_— 53 min. _— ——
1 up to an over, up to
C 2600 TS-YaHY 7P, %00 | and inch. 6
Over 100, 2.0 and 355 min.
up to and over, up to
inel. 250 and inel. 10|
H C 2600 T-H 4 and over, | 0.3 and 450 min, — Over 70 min. —_— —
up to and over, up ta 0.5, up
C 2800 T&-H incl. 100 gnd incl. 6 to and
incl. 8
Over 100, 2.0 and 390 min.
up to and over, up to
incl, 260 and incl. 10
czmol O C 2700 T--O 4 and avsr, 0.3 and 295 min. |40 min. Updt.o 40 max,| — —
up to an over, up to an
C 2700 TS-0 incl. 250 and incl. 16 incl. 0.8
Over 0.8} — — 80 max.
OL | C2700T-OL {4 and ovgr, 0.3 and 285 min. | 40 min. Updto 60 max. — -—_
_ up to an over, ap to an
¢ 2700 TS-OL inel. 250 and jncl. 15 incl. 0.8
Qver 0.8 - |90 max.
W.H | C 2700 T-%H | 4 mnd ovsr,' 0.3 and 376 mip. | 20 min.| — |53 min.| — —
1 up to an aver, up to
C 2700 TS-/H] ;04,100 | and incl. 6
Over 100, 2.0 and 355 min.
upto and | over,upto
incl. 250 and incl. 10
H C 2700 T-H 4 and over, | 0.3 and 450 min. — Over 7¢ min. — —
up to and | over, up to 0.5, up
C 2700 T8-H incl. 100 and ,incl. 6 to énd
incl. 6
Over 100, 24 and 250 min.
up ta and aver, up to
inel. 230 and incl. 10
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Table 4. (Continuned)

Tensile test Hardness test
Allo g:'rm- . . Outside Wall thick- { Teasile Elonga-| Wall Rockwell hardnes=
No. | grade | Designation diameter | ness strength | tion :;lhel:::-_
mm mm N/mm?2 % mm HRIOT | HRIST | HRF
c2800, O C 2800 T-O 1@ and 1 and over, | 315 min. | 35 min. —_ —_ -—
C 2800 TS-0 oo o se] ek 15
OL | C 2800 T-OL |10 and I and over, | 3156 mixn. | 35 min. |[Upto |60 max.| — _—
C 2800 TS-OL ::?1!.’*1: .t:gso ?&ﬁ“ﬁnd ?::]1_ 0.8
Over 0.8 _— — 80 max.
,H | C 2800 T-14H |10 and 1 and over, | 375 min. | 15 min. —_ 55 min. — —_
- { © 2800 TS-UBl SR AR 0ol Dot
H C 2800 T-H 10 and 1 and over, | 450 min. - — - — —
C 2800 TS-H (20 M0 o] imele
C4430 O C 4430 T-O 5 and over, | 0.8 and 815 min. | 30 min. — — — —
C4430 TS0 | FR1o 800 | ond inah. S0
cesTgl O C 6870 T-O 5 and over, | 0.8 and 375 min. | 40 min. — — —_ —
C 6871 C 6870 TS-0 up to and over, up to
C 6872 g gg;{ }‘EEJD incl. 50 and itcl. 10
Ges1a 10, 3;65, s, |08 ra:r:,d ,, | 355 min. |40 mia.
inc). 250 and ine. 10
C 7060 O C 7060 T-0O 5 and over, | 0.8 and 275 min. | 30 min. —_ — — —
CrsoTS-0 | TRIGE | Idiad.
Cc9100, ©O C 7100 T-O 5 and over, | 0.B and 315 min. | 30 min. - — — —_
C7I00TS-0 | PRI | ovd iod. 5
C7150] O Cc ll'-llilil -0 5 and over, | 0.8 and 365 min. | 30 min. —_ — —_ —
‘ CTI0TS-0 | Rl and | o e T
C7164 O© C 7164 T-O & and over, | 0.8 and 430 min. | 30 min. _— — — -
C7164TS-0 [P jognd | 2 be ig
Remarks 1. The mechanical properties of tubes having a dimension exceeding

the range of the specified dimensions shall be as agreed upon be-

tween the purchaser and supplier.

For those alloys that are doubly specified in the hardness, either

one of the hardness tests may be dispensed with on an agree-

ment.between the purchaser and supplier.

O
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3.5 Grain size The grain size of tubes shall be as given in Table 5. How-
ever, this requirement shall be applied only when requested by the purchaser.
In this case, Table 4 shall not be applied.

Table 5. Grain size
Unit: mm
Temper . . . .
Alloy No. grade Des-xgnatmn Grain size
C 1020 0 C 1020 T, TS-O 0.025 to 0.060
C 1201 C 1201 T, TS-0O
C 1220 C 1220 T, TS-0
OL C 1020 T, TS-OL 0.040 max.
C 1201 T, TS-OL
C 1220 T, TS-OL
C 2200 O C 2200 T, TS-O 0.025 to 0.060
C 2300 C2300T, TS0
C 2600 C 26007, TS-O
C 2700 C 2700 T, TS-O
OL C2200T, TS-OL | «{®to 0.035
C 2300 T, TS-OL '
C 2600 T, TS-OL
C 2700 T, TS-OL
C 44390 0O C 4430T, TS-O | : 0.010 to 0.045
C 6870 C 6870 T, TS-O
C 6871 C 6871 T, TS-O
C 6872 C 6872 T, TS-0
C 7060 C 7060 T, TS-O
C 71060 C 7100 T, TS-O .
C 7150 C 7150 T, TS0
. C 7164 C 7164 T, TS0
Note () The grain size of o is the minimum to those

of recrystallized.

3.6 Flareability and flattenability For temper grade O and OL, tubes shall

be free from cracks when either flaring test or flattening test is conducted as

specified in 5.5 and 5.6, respectively,

Both of these tests, however, shall be

applied to C 4430, C 6870, C 6871, C 6872, C 7060, C 7100, C 7150 and C 7164,
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8.7 Non-destructive test result When any one of those tests — eddy current

test in 5.7, hydrostatic test as in 5.8, pneumatic test as in 5.9 — is applied to
tubes not more than 50 mm outside diameter, they shall be free from defects
that are detrimental to practical use.

These tests may be applied to tubes before annealing. However, these tests
ghall be applied to those excluding C 4430, C 6870, C 6871, C 6872, C 7060,
C 7100, C 7150 and C 7164, and also only when specially requested by the

purchaser,

8.8 Electric conductivity The electric conductivity of tubes ghall be as given

in Table 6. This test, however, shall be applied only when requested by the

purchaser.
Table 6. Electric conductivity
Temper | . s Wall thickness | Electric conductivity
Alloy No. grade Designation mm % (20°C)
C 1020 0 g i?}gg gé%og[‘ Up to and inel. 2 100 min,
C 1100 OL | ¢ 1100T-0, OL _
C 1100 TS-0, OL | Over 2 100 min.
2 H | C1020 T-15H Up to and incl. 2 97 min.
C 1020 TS-V2H
C 1100 T-1/2H ]
C 1100 TS—12!2H Over 2 98 min.
H C 1020 T-H Up to and incl. 2 96 min.
C 1020 TS-H
C 1106 T-H i
C 1100 TS-H Over 2 97 min.

3.9 Hydrogen embrittlement

When the hydrogen embrittlement test specified

in 5.1 is carried out, tubes of C 1020, C 1201 shall be free from amounts of
blowholes or open grain structures characteristic of hydrogen embrittlement at

the vicinity of grain boundaries. However, for those grade C 1201, this test shall

be applied only when requested by the purchaser.

3.10 Season cracking When the season cracking test specified in 5.12 is

carried out for tubes of C 2600, C 2700, C 2800, C 4430, C 6870, C 6871 and
C 6872, tubes shall be free from cracking on the surface. This test, however,
may be omitted by agreement with the purchaser.

4, Dimensions and tolerances

4.1 Dimensions specification To specify the dimensions for tubes, any two

out of outside diameter, inside diameter or wall thickness and as well as length
shall be indicated.

4.2 Preferred dimension

given in Tables 7 (1) to 7 (3).

The preferred dimensions for tubes should be as

N
s

1
X




LU

‘ 15
K 3800-1992

_ Table 7 (1). Preferred dimensions for tubes
{C 1020 - C 1100 - C 1201 - C 1220 - C 2200 . C 2300 - C 2600 - C 2700 - C-2800)

Unit : mm
Qutside Wall thickness
diameter|o25| 03 |035| 04 |05 |06 |07 |08 1 {12]15) 2 |25( 3 |35| 4 [45| 5 | 6 | 8 |10
4 -l =l=i=f === ===
0O =] =i=1=|=[=1=}=]=1|~=
6 olo|o|o|o|lolo|o}0O — === 1=1=0-t-1=-{-1-
6% |O|O[OC|O|0O|O|0OC|O|O ol Bl Bl Bl Bt Bl e el Bl Bl
8 ol NclNoRNORRoR RoNNON NONEONNEON N, -l =l=1=-|—-1=-t=1-
952 |O|CIOC|O|O|O0|O|0O|O|0O]|O ~l=1=|=t=—[=I=1]-
10 ofclojolojo|o]|o ~l=-1=-1=1=]=1=|~|-
12 O|0|0|0]|0O|C |00 —|l=i=|—-|—-|—-|—-1—-}%-
O 27 |-|—-1-]0]|]0|0]O0|0O|0OJO|O ~l=1=1—-|—-1-t—-]—-1-
VRN IS I I ojojoclolo ~l=1=l-]=t-1=1=|-
15 i el Bl O|C|C|0|010 — =111 |-1—-|—
159 |-~ |—|—-]O|O[(O|O|OC|O]|O - l=1—1-1—|-1—-1—-|-
16 -i=|—-1-10]0|0]0|0O]|O ‘ |- -t=-1—-|=|-1-
18 = Bl el el O0]0|0 -l —=t=1=1=-l—-1—-|-
wr [l -|-1-|-jcj0i0j0|0O]|0O}|0O e e e e e e
0 |-j-t-i-1]- ' olo ol el el Bl Bl Bl
22 -l ==1] OiCiC|O ~|l=1=1—1=-|—-|~]|-
22 | —-|—-|—-|—|— O|O0|0C|0O}|0O Bl Bl Bl Bl Bl B
25 == o0 | © il R R e el
s |-:i-{—-j-—|0lC|0]O|0O]|0O]|O === 1=-1-1-
28 o e Bl ol o -l =l—-1l=}=-1—-1-
Y 38 | - - ~=12|C|C|O|0O]|O s el adt it et it
2 | —|-1-]- olo|o —1-|-1-1-]1-1-
35 —|=1=1-1- C o e el el el el
Bl [—i~|—-{~; ~jO|O]O|CiC —|=|-}=-]1-1-1]-
40 a— — —_— -— - — - — —_ - — —
45 - ===t~ -|-1— O —-1-1-1-
0 |-~ |=-|—-t-|=|—-]|~- Q ~|=1-
508 | — -l~{-]-1]- O S
7 o Bl R I el I Sl S
100 =l =-t{=|=|=|=|-1-1=-{-1—-1-
125 —=={=-1=-1-|=-1-1—-|=i— |-
150 —{=l=-1=1=1={-1=l=]|=|=-|—-|"-1-1-
200 =] ===l =T =]=)=|=1=1=-1=1~
950 i =1<|-]-i=i=]=|=1~|-1-1=1~-|-
- Remarks: Bold-faced lines show the range of manufaeture, and O mark shows the

vreferred dimensions. :
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Table 7 (2). Dimensions of copper tubes for ordinary piping
(C 1020 -C 1220)

Nominal diameter | Outside diameter mtn' Wall thickness mm
.(A) (B) git::\i::f Tolerance | Type X | Type L | Type M
8 Y, 9.52 0,03 0.89 0.76 —
10 /g 12.70 +0.03 1.24 0.89 - 0.64
15 g 15.88 +0.03 1.24 1.02 0.71
_— 5/g 19.05 +0.03 1.24 1.07 —
20 - 3y 22.22 +0.03 1.65 1.14 0.81
25 1 28.58 +0.04 1.65 1.27 0.89
32 11/4 34.92 +0.04 1.65 1.40 1.07
40 11/ 41.28 +0.05 1.83 1.52 1.24
50 2 53.98 +0.05 2,11 1.78 1.47
65 21y 66.68 +0.05 — 2.03 1.65
80 3 79.38 | 0.05 — 220 |- 183
100 4 104.78 +0.05 — 2.79 2.41
125 5 130.18 +0.08 - 3.18 2.77
150 6 155.58 +0.08 — 3.66 3.10

Remarks 1. For the nominal diameter, either (A) or (B) shall be used. -

However, as necessarily, the letter A for (A) series and the

letter B for the (B) series shall be suffixied to each digit ex-
pressing the nominal diameter to identify.

2, The term tolerance is defined as the allowable limit on the
difference between the mean value of maximum and mini-
mum diameter measured at arbitrary cross section of the
tube and the standard outside diametear.

3. Type K and L are mainly used for piping service of medicine.

Type L and M are mainly used for water supply and
drainage, hot water supply, cooling of warm water and town
gas transmission,

5. For the tolerances on ratio of sut-of-roundness, those for the
special grade in Table 19 shall be applied. However, the
tolerances on average outside diameter and ratio of out-of-
roundness shall not be applied to temper grade O and OL.

39¥

)
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Tahle 7 (3). Preferred dimensions of copper alloy tubes for heat exchanger
(C 4430-C 6870-C 6871-C 6872 -C 7060-C 7100-C 7150-C 7164)
Unit: mm
Outside Wall thickness
diameter Vool ) [ 15| 14]16] 18] 2 |22]235]26]|28] 3 |37
10 —lol=|-|-|-lO0ol—-|—-|—=-|—-|—-]|-
12 —|lol|l-|-[~]|-|=]~-|—-|=|-|-1-
15 ~lolo|-{-|=-loi-|Oo|—-|—-|-|-
16 -lolololo|-|-t-|-|-|-|~-|-
19 ~-lojolo|o|olol-|—-|-|—-1-|-
20 ~|=|l-lo|-|-loj—~|-|-|-|0O}-
22.2 -l =t0l=|=|=|=|=t=|=-|—-|-}-
25 —-tolol=-|~-|-{~|-|—-|=-1-|—-]|—-
54 |O|~-|O|=-|~-|-1=lO|=|-iO]|-|-
28.2 —|—-{=]l=-lo|-1=-|-|=-10]|=|-|-
286 —l—-lol-{-|---t-1-1-|-|-
318 ot=lol-|-|=|~|=-|=-]|=-|-|~-|~
40.9 | -|=]={=-]=-1O]=-|—-1—-|1—-1- o
4.4 ~|l=lol—]l~={~1l~1=]|={~|=-]=]-

4.3 Diameter tolerance

given in Tables 8 (1) and (2).

The tolerances on diameter for tubes shall be as
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Table 8 (1). Tolerances on average diameter(S)

Unit: mm
Alloy number C 1020- C 1100 - C 1201 - C 4430 -C6870-C 6871 -

C 1220 - C 2200 - C 2300 - C6872-C 7060-C 7100 -

C 2600 - C 2700 - C 2800 C 7150 - C 7164
Outside diameter Class Common Special Common Special
or ingide diameter grade grade grade grade
4 and over, up to and incl. 15 10.08 +0.05 _— —
Over 15, up to and incl. 25 +0.09 +0.06 — —_—
Over 25, up to and incl. 50 +0.12 +0.08 — —_
Over 50, up to and incl, 76 0,15 +0.10 +0.15 +0.10
Over 75, up to and incl. 100 +0.20 +0.13 +0.20 +0.13
Over 100, up to and incl. 125 - 10,27 +0.15 +0.27 +0.15
Over 125, up to and inel, 150 +0.35 +0.18 +0.35 +0.18
Over 150, up to and inel. 200 |  10.50 —_ +0.50 —_
Over 200, up to and incl. 250 - .65 — +0.65 —_—
Over 250, up to and incl. 350 +0.40% —_ +0.40% —

Note (5) The term average diameter is defined as the mean value either
obtained from the maximum and minimum ocutside diameter or ob-
tained from the maximum and minimum inside diameter measured
at arbitrary cross section of the tube.

Remarks1. When the tolerance is specified by only either plus or minus side,
the value in the above table shall be doubled.

2. The tolerance for tubes having a dimension exceeding the range
of specified dimensions shall be as agreed upon between the pur-
chaser and supplier.

E3 4]
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Table 8 (2). Tolerances on diameter
(C 4430-C 6870-C 6871 -C 6872 -C 7060 - C 7100 - C 7150 - C 7164)
Unit: mm
Tolerance
Coramon Special grade
grade
Up to and incl. Over 1.11in
Outside diameter 1.1 in thickness thickness
5 and over, up to and incl. 10 _{{.5 % __g_m -8.10
Over 10,upto and incl, 20 _3_20 —[0) 17
‘Over 20, up to and inel. 30 _8.3 0 _3.22
Over 30, up to and inel. 50 _g_ 40 _3_30

Remarks: The tolerances for tubes having a dimension exceeding the
range of specified dimensions shall be as agreed upon be-

tween the purchaser and supplier.

as follows:

{1) For tubes excepting the alloy tubes for heat exchanger (C 4430 - C 6370 -
C 6871-C 6872-C 7060 - C 7100-C 7150 - C 7164), Table 9 (1) applies to
the common grade, and Table 9 {2} applies to the special grade.

For the alloy tubes for heat exchanger (C 4430 - C 6870-C 6871 -C 6872 .

(2)

The tolefances on wall thickness for tubes shall be

C 7060 - C 7100 - C 7150 - C 7164), it is £10 %.
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Table 9 (1).

- Tolerances on wall thickness (Common grade)

Unit: mm
Tolerance
Wall 0.25 and {Over | Over Over {Over |Over |Over |Over |jOver [Over
thickness | 710 1P | vtand |t and |to and |t and | and |t abd |to and |t and ||
Dutaide diameter incl. 0.4 lincl. 0.6]incl. 0.8 |incl. 1.4]incl. 2 {incl. 3 finel. 4 |inel. 5.5/incl. 7

4 gnd over, up to and inel. 15| 10.06 | £0,07 | 20.10 | £0.13 [ £0.16 | 10.18 —_ — — -—

Over 15, up to and incl. 25 +0.07 +#.08 | £0.10 | #0.15 | #0.18 | +0.30 | +0.30 | £0.40 | #0486 | —
Qver 25, up ta and incl. 50 —_ $0.09 | £0.11 | £0.15 | 20.18 | £0.20 | 20.30 | 2040 | £045 [+8 %
i Over 50, up to and incl, 100 rm —_ #.15 | $0.18 | 10,22 | 10.25 | +0.30 | +0.40 | 4045 |4B %
Over 100, up to and incl. 175 —_ —_ —_ +0.22 | $0.25 | £0.80 | 10.35 | 2042 | £045 |9 %
Over 175, up to and incl. 250 — —_ —_ —_— +0.30 | +0.36 | £0.40 | +0.45 | +0.50 |9 %

Remarks 1.

the value in the above table shall be doubled.

When the tolerance is specified by only either plus or minus side,

2. When the inside diameter is specified, the above table shall be so
applied that the outside diameter equals the inside diameter plus
twice the wall thickness.

3. The tolerances for tubes having a dimensions exceeding the range
of the specified dimensions shall be as agreed upon between the
purchaser and supplier.

Table 9 (2). Tolerances on wall thickness (Special grade)
Unit: mm
Tolerance

0.25 and | Over (4, | Over 0.6, [Over 0.8, |Over 1.4, |Over 2, up |Over 8, up

over,up | uptoand | upto and |up to and |vpto and |to and to and

to and incl. 0.6 incl. 0.8 [incl. 1.4 incl. 2 inecl. 3 incl. 4
Qutside diameter incl. 0.4
4 and over, up to and incl. 15 +0.03" +0,05 ' +0.08 +0.08 10.09 +0.10 —_
Over 15, up to and incl. 25 +0.04 +0.05 +0.06 30.09 *0.10 +0.13 +0.15
Over 25, up to and incl. 50 —_ +0.06 +0.08 +0.09 +0.10 *0.13 +0.18
Over 50, up to and incl. 100 —_— — +0.10 +0.13 +0.15 +0.18 +0.20

Remarks 1.

the value in the above table shall be doubled.

2. When the inside diameter is specified, the above table shall be so
applied that the outside diameter equals the inside diameter plus
twice wall thickness. ,

When the tolerance is specified by only either plus or minus side,

3. The applicable tolerances for tubes having a dimension exceeding

the range of specified dimensions shall be those for common grade.

@
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The tolerances on ratio of out-of-roundness for
tubes shall be as given in Table 10. However, the ratio of out-of-roundness
shall not be applied to tubes of temper grade O and OL, tubes in coil form,
alloy tubes for heat-exchangers, and tubes under 0.4 mm in wall thickness,

The term ratio of out-of-roundness is defined as the proportion of the

specified outside diameter against the difference between the longest and
shortest diameter measured at arbitrary cross section of the tube.

Table 10. Tolerances on ratio of out-of-roundness

\

Tolerance

Wall thickness/ Class
outside diameter -

Common grade

Bpecial grade

0.01 and over, up to and incl. 0.03

8 % max. of outside diameter

1.5 % max,. of outside diameter

Over 0.03, up to and incl. 0.05

2 % max. of outside diametar

1.0 % max. of outside diameter

Over 0.05, up to and incl, 0.10

1.5 % max.(®} of outside diam

eter | 08 % m.nx.(7 } of cutside diamatar

Over 0.10

1.5 % max.(%) of cutside diameter

0.7 % max.(") of cutside diameter

Notes (8) The tolerance in the case of 0.1 mm or under the calculated value shall

be 0.1 mm.

(") The tolerance in the case of 0.05 mm or under the calculated value shall

be 0.05 mm.

Remarks: The tolerance of the tube of which the ratio of wall thickness to outside
diameter is outside the specified range shall be as agreed upon be-
tween the purchaser and supplier.

4.6 Length tolerance  The length tolerances for tubes shall be as given in
Tables 11 (1) to 11 (3).

Table 11 (1). Length tolerances for Straight tubes

[C' 1020 - C 1100 - C 1201 - C 1220 - C 2200 '-)
C 2300 - C 2600 - C 2700 - C 2800

Unit: mm
Tolerance
Qutside
. . . Over 25, up to

Length diameter | Up to and incl. 25 and incl. 100 Over 100

] +2 + 3 + 3
Up to and incl. 600 0 ()] ¢
Over 600, up to and incl. 1800 +3 *3 *9
COver 1800, up to and inel. 4200 + g * g * g
Over 4200, up to and incl, 9000 +lg +lg +18

Remarks: The tolerances for straight tubes having a dimension exceeding the
range of specified dimensiens shall be as agreed upon between the
purchaser and supplier.
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Table 11 (2). Lengh tolerances of copper alloy
straight tubes for heat exchanger

(c 4430 -C 6870 -C 6871 - C 6872 )
C 7060 -C 7100 -C 7150 - C 7164

Unit: mm
Length Tolerance
Up to and inel. 9000 _ + g
Over 9000, up to and incl. 18060 +1g
Over 18000, up to and incl, 30000 +1g

Remarks: The tolerances for copper alloy
straight tubes having a dimension
excepting the range of specified
dimensions shall be as agreed upon
between the purchaser and supplier.

Table 11 (3). . Length tolerances for tubes in coil form
Unit: mm

Tolerance
Outside

Length diameter | Up to and incl. 50
Ub to and incl. 15000 +300

Over 15000, up to and incl. 30000 + 608

Over 30000 *3q

Remarks: The tolerances for tubes in coil form
having a dimension excepting the range
of specified dimensions shall be as agreed
upon between the purchaser and supplier.

4.7 Maximum permissible bend The maximum permissible value on bend for
tubes(®} shall be as given in Table 12. However, the permissible mazimum
value on bend shall be applied to straight tube with an outside diameter 6 mm

or over up to and including 90 mm, and shall not be applied to those of temper
grade O and OL. :

e
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Table 12. The permissible maximum value on bend(®)

Unit: mm
Length Maximum value
1000 and over, up to and incl. 2000 5
Over 2000, up to and incl. 2500 8
Over 2500, up to and inel. 3000 12

Bend (maximum value)

’///f////////////////////////;/:B7’7777,

Surface plate

Note (3 The term bend is the depth of the arc for the full
length.

Remarks 1. The permissible maximum value on bend for the
tube with a length over 3000 mm shall be 12 mm
or under in any 3000 mm in length instead of full
length.

2. The permissible maximum value for tubes having
a dimension exceeding the range of specified
dimensions shall be as agreed upon between the
purchaser and supplier.

5. Test

5.1 Chemical analysis The analytical method of chemical composition shall
conform to any one of the following standards:

JIS H 1012 JIS H 1055 JIS H 1061
JIS H 1051 JIS H 1056 JIS H 1062
JIS H 1052 JIS H 1057 JiS H 1291
‘JIS H 10563 JIS H 1058 JIS H 1292
JIS H 1054 JIS H 1059

5.2 Tensile test The tensile test shall conform to JIS Z 2241. The test piece,
in this case, shall be No. 11 test piece specified in JIS Z 2201.

In case No. 11 test piece is unable to take, either No. 12 or No. 14 C test
piece shall be substituted.

5.3 Hardness test The hardness test shall be conducted on the inside sur-
face of tubes in accordance with JIS Z 2245.
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5.4 Qrain size test The grain size test shall be conducted on the longitudinal
section in accordance with JIS H 0501,

5.5 Flaring test The flaring test shall be conducted by thrusting a conical
wedge having a vertical angle of 60° into any one end of the test piece taken
from one end of a tube with an adequate length until its outside diameter ex-
tends and the ratio reaches as given in Table 13.

Table 13. Flaring ratio

Flaring ratio
. . Up to andinel. 20 mm in | Over 20 mm up to and incl.
3:{:15:%?&1:‘:::&“’ outside diameter, and also | 100 mm in outside diameter,
b over 0.5 mm in wall or up to and incl. 0.5 mm in

Alloy No. thickness wall thickness
C 1020 C 1100 - C 1201 - C 1220 1.4 1.3
g gggg - 2300 - C 2600-C 2700 1.2 1.15
C 4430.C 6870 - C 6871 - C 6872 1.25
C7080.C 7100 C 7150 - C 7164 ’

5.6 Flattening test The flattening test shall be conducted by placing the test
piece taken from one end of a tube with a length approximately 100 mm as
given in Figure 1, and pinching it between two flat plates and flattened until
the distance between the plates becomes equal tg 3 times the wall thickness of
the tube.

Fig. 1

C:;mpressing
direction Compressing
direction

! D :outside diameter

%% 7 //)///% ¢t :wall thickness

= 3 ¢ :distance between
t) flat plates

%

)
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5.7 Eddy current test The eddy current test shall conform to JIS H 0502.
In this case, the size of reference defects shall be as given in Table 14, -

Table 14. Size of reference defects (Dlamei;er of drill hole)

Unit: mm
Outside diametér Ar'loy e g iggg g ﬁgg Others
4 and over, up to and incl. 10 . 0.9 - . 0.7
Over 10, up to andinel. 20 | 10 0.8
Over 20, up to and inel. 30 1.1 o 0.9
Over 30, up to and incl. 40 1.3 ‘ 1.1
Over 40, up to and incl. 50 1.5 1.3

Remarks: The diameter of drill hole for tubes exceed-
ing the range of specified dimensions shall
be as agreed upon between the purchaser
and supplier.

5.8 Hydrostatic test In the hydrostatic test pressures computed by the fol-
lowing formula shall be apphed

28 %t
P=p5-08

where, P : test hydrostatic IIJ.ressure {MPa)
t : wall thickness of tube (mm)

D : outer diameter of tube (mm)

8 :

allowable stress of material as glven in Table 15
(N/mm?2)

Unless specifically specified, this pressure P does not need to exceed 6.85
MPa. '

Table 15. Allowable stress of materials

Alloy No. Value of § N/mm?2

C 1100 - C 1020 C 1201 - C 1220 | 41

Cc 2260 - C 2300 - C 2600 - C 2706 - C 2800 -
C 4430-C 6870- C 6871 - C 6872 - C 7060 - . 48
C7100-C 7150 - C 7184
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5.9 Pneumatic test The pneumatic test shall be conducted in water by using
an air pressure of 395 to 785 kPa.

5.10 Electric conductivity test The electric conductivity test shall conform to
JIS H 0505.

5.11 Hydrogen embrittlement test The hydrogen embrittlement test shall be

. eonducted by heating the test piece in a hydrogen gas current at 850+25°C for

30 min followed by polishing and etching, and then examined by means of a
microscope of 75 magnifications to 200 magnifications.

5.12 Season cracking test The season cracking test shall be conducted con-
forming to either one of the following by means of visual examination.

(1) Method A The test piece with a length not less than 75 mm cut from =a
tube shall be degreased and dried, and be kept in the ammonia atmosphere
for 2 h at ordinary temperature by putting the test piece in the desiccator
containing agueous ammonia specified in JIS K 8085, of 11.8 % and over
which is diluted by equal amount of pure water, and the test piece away
from the liquid surface with a distance of 50 mm to 100 mm (see Informa-
tive Reference Fig. 1).

This test piece shall be rinsed with 10 % sulphuric acid solution and
polished the surface or for tubes of temper grade O and OL, they may be
flattened until one diameter becomes 50 % to 60 % of original outside
diameter. However, for the tube with an outside diameter not more than
6 times the wall thickness, the test piece shall be flattened until one
diameter becomes 3 times the wall thickness.

Informative Reference Fig. 1

Bupporting rod

Supporting stand

Desiccator At least 11.8 % aqueous ammonia

(2) Method B The test piece with a length of not less than 756 mm shall be
cut from a tube, and shall be immersed into 2 mercurous nitrate solution
for 15 mm, Thereafter cracking is judged.

The mercurcus nitrate solution to be used shall cuﬁtain 100 g of mer-
curous nitrate and 13 ml of nitric acid (1.42 of specific gravity) per litre.
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6.

(1}

(2)

(8)

(4)

(5}
7.
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Inspection  The inspection shall be carried out as follows.

Tubes shall be inspected on appearance and dimensions in addition to the
tests conforming to the requirements of §., and their results shall comply
with the specifications of 3. and 4.

One representative tube for the tensile test, hardness test, grain size fest,
flaring test, flattening test, electric conductivity test, hydrogen embrittle-
ment test and season crack test shall arbitrarily be, as a rule, taken from
every 100 tubes (if the mass of 100 tubes being less than 2000 kg, take the
number of tubes to 2000 kg) or the fraction, of each lot consisting of tubes
of the same grade, class, and temper grade rolled to the same sectional
dimensions. And the test piece shall be made from the tube mentioned
above.

Eddy current test, hydrostatic test or pneumatic test shall be conducted on
the tube taken arbitrarily from a lot consisting of the same grade, class,
and temper grade rolled to the same sectional dimensions. Then number
of tubes to be tested shall be 0.2 % of whole quantity. However, those
tests shall be conducted on each tube of C 4430, C 6870, C 6871, C 6872,
C 7060, C 7100, C 7150 and C 7164.

Those tests may be applied to as-worked condition prior to the final
heat treatment.

When the product belongs to the same lot as tested already, the result of
electric conductivity test carried out by the manufacturer may be con-
sidered as the representative value for the lot.

Other general requirements shall comply with JIS H 0321.

Marking Tubes shall be marked with the following items on each package,

on each bundle, or on each tube by a suitable means. .

(1)
(2)
(8)
(4}

Grade, class, temper grade or their designation
Dimensions
Manufacturing number

Manufacturer’s name or its abbreviation
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