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Aluminum-Alloy-Made Maintenance Trolley for Super-Long Bridge
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Synopsis :

The design of the aluminum-alloy-made maintenance trollies, which was to be equipped
to the Bannosu-Bridge linking the Kojima-Sakaide route spanning Honshu and Shikoku
Island of Japan, was started taking into consideration the characteristics of the
aluminum-alloy materials such as the galvanic corrosion problem between different
materials - aluminum alloy for structural parts and steel for mechanical parts - and the
welding procedure of the aluminum-alloy structure which posed most important
problems. As the trollies were to be operated under the limited spaces of bridge girders,
the compact size and the maintenance-free operation were emphasized in designing. For
welding of the aluminum alloy, a fundamental experiment with a structure model, was
carried out before starting of manufacture. Based upon the data obtained, control
standards and circumstantial conditions for welding were settled, and the
manufacturing process of the aluminum-alloy structure with minimum distortion was

established.
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Synopsis:

The design of the aluminum-alioy-made maintenance trollies, which
wus to be equipped to the Bannosa-Bridge linking the Kojima-Sakaide
route spanning Honshu and Shikoku Island of Japan, was started tak-
ing into consideration the characteristics of the aluminum-alloy materi-
als such as the galvanic corrosion problem between different materi-
als—aluminum alloy for structural parts and steel for mechanical
parts—and the welding procedure of the aluminum-alloy structure
wlhich posed most important problems. As the trollies were to be
operated under the limited spaces of bridge girders, the compact size
and the maintenance-free operation were emphasized in designing. For
welding of the aluminum alloy, a fundamental experiment with a
structure model, was carried out before starting of manufacture.
Based upen the data obtained, control standards and circumstantial
conditions for welding were settled, and the manufacturing process
of the aluminum-alloy structure with minimum distortion was estab-

lished.
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Fig. 1 Truwlley for combination bridge of auto road and rail way
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Table 1 Comparison of physical properties of aluminum-alloy

and steel

Therma! | Heat con-

1 | Density Melj:]ng Spetfiﬁc expansion | ductivity
Material point heat . )
(g/cm®) “ . o | coefficient | (calfemn-
&S (caljg-°C): {16-4/°C) 5-°C)
|
A 5083 2.66 595~ 640 G.23 25 0.31
5541 7.86 |1500~1527 0.11 12 i 0.12
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Tahle 2 Control standards and ecircumstance conditions for
aluminum-alloy welding

Contro! Items Control Standard

Welding current {A) 260 - 300

Arc voltage (V) 25- 27
Welding speed (cm,"min) 50- 60
Gus (low rate {{/min) 25~ 35
Wire extension (mm) 8- 12
Torch angle (deg) 5- 10 forward

Shielding gas {Ar)

(1} Moisture content Below 30 ppm

(2) Dew point at nozzle | Below —50°C
outlet

(3) Argon gus purge 30min before starting work in the

morning, 10sec hefore welding

{1} When using a new machine or a
machine without operation during
a week or more, gas purge through
these machines to be performed

(2) To remove maisture, drying agent
to be put in the icint part of gas
. hose

Wind speed around arc | Below 0.5 m/min: wind protector to be
point set up)

Maoisture Below 809% humidity: need not to be

preheated
80-909% humidity: reducing moisture
by preheating

Dust amount around the | To be cleaned on aluminum material
place of welding work with wet mop

Welding material (1) Welding wire to be protected by
vinyl sheets against moisture and
dust

(2) To take attention for avoiding
grease attach at wire handling

(3) To storage in warm box for dust
protect

Welding groove (1) To weld within 24 hours after tack
welding

(2) To clean groove with wire brush
hefore welding

{3) To remove grease by ethyl alcohol

{4) To grind the start and end purts of
tack weld bead

Note: After a break test is carried out on sample specimens to
assure free of no porosity, welding work is to be per-
formed with the same welding conditions as the break
test weldment.
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Table 3 Amount of distortion by welding

Angle Transverse

Langitudinal
distortiion Shrinkage Shrinkage
Butt joint
weld ! 1.5 mm/1 weld
Horizental | 5 o 100 0.5
fillet weld | 2- 1y mn .5 mm/m

Bath sides

butt weld 1.5 mm/1 weld

Both sides

fillet weld 0.26 mm/m

Fig. 5 Target values of distortion in actual welded trolley
structure {mm)
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