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PROBL EM SOLUTION

MATERIALS & METHODS CONCLUSIONS

Plasma treatment 

sped up bond development and 

improved water resistance.

Shellac is a natural polyester resin 
secreted by Kerria lacca insect and has 
good dry bond strength, but water 
resistance is poor for bonding wood. 

Plasma treatment of wood can:
• improve wettability,
• increase free surface energy, 
• better adhesion.

• Neat shellac (SH) and citric acid 
modified shellac (CA)

• Automated Bonding Evaluation System 
(ABES) for bond development

• EN 204:2016 for shear strength 
evaluation

• Water contact angle for wettability

• Faster bond development especially 
for neat shellac.

• Citric acid modified shellac 
increased water resistance to meet D2 
requirements.

BOND PERFORMANCE

• Dry bond strength remained similar (~10 MPa) for treated and untreated samples.

• Wet bond strength increased from 4.8 MPa to 9.7 MPa after plasma treatment.

• Plasma treatment significantly improved moisture resistance of the bond.

• Bonds fulfilled EN 204 D1 and D2 requirements.

WATER CONTACT ANGLE (WCA)
• WCA decreased from >100° to ~0°.

• Surface changed from hydrophobic to highly hydrophilic.

• Increased wettability resulted from impurity removal and the introduction of polar 

functional groups.

BOND STRENGTH DEVELOPMENT

• Plasma treated veneers had faster bond strength development.

• Reduced variability in bond strength, especially at short curing times.

• Plasma treatment improved adhesion.

Figure 2: Bond strength as a function of curing time for neat shellac (SH) and CA modified shellac (CA).

    

Figure 3: Dry and wet bond strength of CA-modified shellac (EN 204:2016).

Figure 1: Water contact angle (WCA) of untreated and plasma-treated beech veneers.
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