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G-Fine RS

The 5-fold Adhesive Repair Glass ‘“ G-Fine RS”
for Glass Lined Equipment
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The new metal fiber reinforce glass coating: “G-Fine RS” has been developed for the purpose
of increasing the performance of the local repairing technique “G-Fine R” for glass-lined |
equipment, by impregnating metal-alkoxide solution into the metal web already welded to
the damaged part. “G-Fine RS” makes the adhesion of repair glass layer to steel substrate
five-fold stronger than that of conventional technology.
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Fig. 1 The cross section model of the ‘“‘G-Fine RS’.
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The thermal expansion curves of
500 lining glass and steel (SS5400).
P; Residual compressive strain,
Q; Lower no strain temperature.
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Table 1 Results of various performance test of “‘G-Fine RS”.
Items Specimens Procedure and condition Results Notes
Adhesion | Substrate : 53400 | Dropping a steel-ball Height of dropping = 0.45 m ; no exfoliation (pass of JIS R 4201) | Fe-ion was not detected by
test 6t x 80 [Jmm vertically. Height of dropping = 1.0 m ; no exfoliation the Ferro-oxyl method
Thickness of Ball weight ; ~ 200 gr (upper limit of conventional’ G-Fine R’) (JIS H 8617) before and
glass layer : ~ 1.5t | Ball size ; ¢ 36.51 mn Height of dropping = 5.0 m ; no exfoliation after ball impact test
(JIS R 4201) —Small chipping of glass layer was observed at dropping under condition up to 5 m.
spot. {upper limit of "G-Fine RS”)
Waterjet | Substrate : $5400 | Nozzle size ; ¢ 2.0 mn Water pressure ; 13 MPa — "G-Fine RS” ; no exfoliation, small Using by Jet cleaning
resistance | 3t X ¢ 110 mm Nozzle distance ; 1 m chipping of glass layer was observed. apparatus made by Kansai
test Thickness of Operation time ; 1 min — Conventional 'G-Fine R’ ; Exfoliation | Clean Co.
glass layer : ~ 1.2 (upper limit)
Water pressure ; 30 MPa — Lining glass layer ; No exfoliation
Abrasion | Substrate : SS400 | Abrasive medium ; Weight loss ratio ; "G-Fine RS” = 5 Using by PEI Abrasion
resistance [ 3' X ¢ 110 pm St. plate glass Lining glass layer =1 Tester.
test Thickness of Operation time ; 1 hr
glass layer : ~1.2t | (ASTM C 448)
Thermal | Substrate : $S400 | Quenching of specimens AT =373K — No exfoliation (pass of JIS R 4201) Fe-ion was not detected by
shock 6t X 80 (e from high temperature AT = 573K — No exfoliation (upper limit) the Ferro-oxyl method
test Thickness of oven into cold water. AT = 623K — "G-Fine RS"; No exfoliation (JIS H 8617) before and
glass layer : ~ 1.5t | (JIS R 4201) — Some crack of glass layer was observed. | after test under condition
— Conventional 'G-Fine'R’ ; glass loss, up to 573K.
Thermal | Substrate : SS400 Interval corrosion test No exfoliation was observed for half year. The apparatus .was used by
cycle 3 % 100 Omm of water vapor (373K) JIS R 4201.
test Thickness of at intervals of 5 hrs.
glass layer : ~ 1.5
Penetration | Substrate : SS400 Detecting of Fe-ion Fe-ion was not detected for half year. The apparatus was used by
test 3 x 100 [lsm from SS400 soaked in JIS R 4201
Thickness of HCI solution. '
glass layer : ~ 1.5t | (353K, pH = 2) :
Average corrosion rate by mm/year : The apparatus was used by
Corrosion | Substrate : SS400 ‘Water vapor (373K) = (1 JIS R 4201.°
resistance | ¢8 X 60 Lon HCl solution (373K, pH= 1) = 025
test Thickness of NaOH solution (353K, pi=12)| = 04
glass layer : ~ 0.5t | Toluene (353K) = < 0.02
Ethyl alcohol (b.p.) = < 0.02
Mixed solution (353K) = < 0.02
(CoHs0H/H20=3/7, wt)
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Photo. 1 Appearance of the specimens after the water-jet resistance test.
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