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Abstract - In order to investigate the damage mechanism of the coupler
transferring LPG, microstructural observation and chemical analysis of the couplers
operated for the long time in the LPG stations and virgin 6/4 forged-brass
corrosion-tested were conducted. Their microstructure was consisted of two phases
that bright B precipitates were irregularly dispersed in « matrix. The chemical
compositions of oxide layer on the surface of the used coupler were composed of S, C,
O, Al, Si, etc. as well as Cu and Zn. In environmental corrosion tests of both 10% HCI
and Mattsson solutions, no apparent deviations in mechanical impact strength of
forged-brass was observed. While, in U~bend stress corrosion cracking specimen, some
microcracks were observed.

Key words : Coupler, 6/4 forged-brass, Transferring LPG, Microstructure analysis,
Mechanical testing, Environmental corrosion testing
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Fig. 1. Dimensions for impact test
' specimen.
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Fig. 2. Dimensions for U-bend stress
corrosion specimen.
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Fig. 3. Figure of the used coupler: (a)
Outside and (b) Inside.
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Fig. 4. Chemical compositions for corrosion
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deposits formed on the surface of Table 2. Chemical compositions of the
coupler inside: (a) surface and (b) used couplers(wt.%).
cross-section.
Comp.
. ) Cu | Zn Pb Sn | Fe | Remark
Table 1. Color changes for corrosion deposits |Specimen
formed on the surface of coupler inside. C3771  [57-61|bal. | 1-25 |Sn+Fe<10| Spec.
Type Colour Remark
A 602 1373 20 0.39 (0.18
CuSOs with ZnSOq4 black
and Al(SO4)3 ac B 59.1 {387 17-20 022 {0.24
High
CuCly Green o 583 |385[25-275 037 [0.28 }f)
CuCly + CuSOq4 Green
Dok b D 60.1 {375 19 027 {017
ar rown
CuO and black
Cu0 + Fe-oxide Reddish
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Fig. 5. Microstructures of the used coupler in gas station: (a) A, (b) B, (c) C
and (d) D couplers.

Fig. 6. Microstructures of the used B coupler showing severe flow marks: (a)
low magnification and (c) high magnification.

KIGAS Vol5, No.2, June, 2001 - 18 -



LPG S44s gazes 7t2 ol3d J&AX AZHE 6/4 v2AFY FAEH0 B8 A7

Table 3. EPMA analysis results of bright 8
precipitates dispersed in grey a
matrix in microstructures(wt.%).

Cu{Zn|Pb| Sn| Fe| Phase |Remark
Grey @ Agoolar6l 02| - | - | avcC)
matrix
Etched
Bright 8 ©

precipitates 52.1146.2) - 119105 8(BCC){ sample

All 59.3139.3|09( 04| - | a+8
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Table 4. Tensile characterizations of the
used couplers in gas station.

A B C D  |Remark
Load(kg)| 2,110 | 2,220 | 2,390 | 2,050
Area(mn) | 15X38 115X4.45]| 15%x49 |15X4.35
Stress

389 | 333 325 31.4
(kg f/mnf)
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Table 5. Charpy impact property of the
used couplers in gas station.

Samples
Items A B ¢ D
Impact energy(])] 21 18 12 18
Area(nn) 10%3.8110x4.45| 10x4.9 110x4.35
Impact energy
per area()/ur) 0.553 | 0.404 0.24 041
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Fig. 7. Fractograph for tensile and impact-tested specimen of A couple
tensile-tested and (b) impact-tested samples.

Fig. 8. Stress corrosion tested specimen dipped for 500 hours
solution and a mixed solution with 10% HCl and Mattsson’s sol
(a) U-bend stress corrosion test specimen and (b) some cr.
appeared in the out side of U-bend specimen tested for 500 hours.
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Table 6. Charpy impact characterizations
by corrosion environments on

forged 6/4 brass.

10% HCl| 10% HC! |Mattson® <3| Maitson&-9
solution | solution |+ 10% HCl} + 1096 HCl
Test 50 500
50 hours | 500 hours
hours hours
Impact | g 18 19 19
energy(])
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