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ABSTRACT

: A new nonvolatile and nonflammable soldering fux was developed. This flux was

synthesized with dichloropropane as its solvent instead of VOC solvents such as isopropanol and methanol

etc. which had been used in the conventional flux. It was confirmed that the nonflammable and nonvolatile

flux{NFV-flux) was better in insulation resistance, workability, and reliability and that it was better in the

enviromment and safety of the working place and more economic in comparison with the conventional flux.
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Table 1. Typical flux formulation compositions and
its weight fraction

. . Weight
Classification Composition Fraction(%)
Dichloropropare 73~-80
Solvents | Dichlorfluoro ethane 14.7~177
2-Fihoxy ethanol 22~23
Rosins Hydrogenated rosin 52~67
Delter-phencl copolymer 05-~-0%
| Palmitic acd 08~10
AdIVES | 4 b roboron ethy] amine complexes | 02
Butylamine hydrofluoric add sals | 0.07~008
Activators | Butylamine hydrachloric acid salts 0.8
23-Dibromo-1-propanol 007
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Table 3. Experimental results of NFV-flux soldering

spreading tests

Spreading of
Copper plate .
Sample PPer P soldering Pass or
No. | Weight |Thickness| Height [Spreading] Fail
(g) (mm) (mo) | ratio(%)
1 0.314 0.304 0.537 87.0 Pass
2 0314 0.304 0.524 87.3 Pass
3 0314 0.304 0620 85.0 Pass
4 0314 0.304 0.604 85.0 Pass
Average| 0314 (.304 0.571 86.2 Pass

® 39 2977 Pyde H3HL BE 862%E
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Table 2. Test results of insulation resistance of circuit boards doped with the NFV-flux

Insulation resistance of
Insulation resistance of circiuit boards after
Sample No. circiuit boards before their dopping with NFV-flux Pass or Fail
dopping with NFV-flux
Initial! Value After 96hrs
1-1 3.0%10" 15*10" 6.6*10"
1-2 1.3*106" 5.8*10" 6.9710"
1-3 1.4*10" 1.1*10" 6.0*10% Pass
14 7.0*10" 3.610" 1.5%10"
Average 1.6*10" 5,5410" 5.3+
21 6.4710" 2.9*10% 5.0710%
22 6.2<10" 1.6*10" 3,2¢10"
23 6.5<10" 2.6*10" 3.1*10" Pass
24 7.8<10" 1.2+10™ 4.9*10%2
Average 6.710" 8.3+ 4.0*10"
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Table 4. Test results of reliability evlauation of the NFV-flux

Classification of -, .
P
reliability tests Purpose of tests Test conditions ass or Fail
’Loadmg test of Evaluation of chemical |168-hour shelf test at 85 °C
high-temperature & change and 85% humidi Pass
high-humidity 8 ty
Evaluation of solderin 1-hour shelf test at -40 °C
Thermal shock test v ud cht (crack}e 5 and 1- hour shelf test at Pass
€ 110 °C for 50 times
Shelf test with pressurized
Evaluation of soldering |steam at 121 °C, 1 atm and
PCT loading test defect (bridge, shot, 100% humidity for 30 min. Pass
corrosion) and induction of electricity
for 30 min.
8-hour spray of 5 % salt
Salt spray test Evaluation of corrosiveness |water and 16-hour shelf test Pass
for 3 times
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conventional flux and NFV-flux

Classification Conventional flux NFV-flux
Defective portion of soldering(%) 0.083 None
Replacement period of flux per month 2 weeks one month
Insulation resistance{ Q) 1.0 x 10" 40~53x10"
Spreading ratio of soldering(%) 85 86.2
Corrosiveness None None
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Table 6. Fconomic analysis of the NFV-flux

Classification Amount of saving Note
{thousand won)
Investment of VOC removal facility 1,000,000 Introduction of adsorption .& combuf:.tlon facility
for VOC removal in 3 locations
Procurement of NFV-flux 20,000 15% lower in price than the conventional flux
Profit from NFV-flux sale 260,000 Approximate profit due to t?ommerqahzatmn of
NFV-flux and its sale
Total savings lfrovrn I‘\IFV-ﬂux 1,280,000
commercialization

* Calculation basis: Total amount of flux sale = 5280 ton/vear in 1998
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