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3MÊ Glass Bubbles iM16K 

3MÊ Glass Bubbles and Other Additives  
Classified by Aspect Ratio 

Due to the differences in density, size and aspect ratio, glass bubble 
containing recipes need to be carefully formulated to maintain a 
good balance of mechanical properties while reducing density   
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Other Additives  
(e.g. CaCO3, Talc, etc.) 

3MÊ Glass Bubbles 

Comparison to Other Additives: Density 

Glass bubble volume is considerably different when compared 
to an equal weight of higher density mineral fillers. 

Densities of Common Fillers (g/cc) 

Alumina trihydrate (ATH) 2.42 

Aluminum oxide 3.97 

Barium sulphate 4.5 

Calcium carbonate 2.71 

Carbon black 1.8 

Clay 1.8 ï 2.6 

Glass fiber 2.5 

Ground or flake glass 2.5 

Gypsum (calcium sulfate) 2.32 

Mica 2.6 ï 3.2 

Quartz flour 2.65 

Solid glass spheres 2.4 ï 2.8 

Talc 2.7 ï 2.8 

Titanium dioxide 4.17 

Wollastonite 2.87 ï 3.09 

Wood and nut shell flour 0.19 ï 1.6 

Zinc oxide 5.61 

3MÊ Glass Bubbles 0.125 ð 0.6 



3MÊ Glass Bubbles iM16K 

Property Value 

Shape Hollow, thin walled, unicellular spheres 

Composition 
Soda-lime borosilicate glass 
Chemically stable and water resistant glass 

Color White 

Density 0.46 g/cc 

Crush Strength 16,000 psi 

Hardness Mohs scale 5 

Softening Temp 600̄C 

Average Diameter 20 microns 

Glass Bubbles as made 
Glass Bubbles with silica 

 anti-caking agent on surface 

3MÊ Glass Bubbles iM16K 

Average: 20 µm 
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3M Glass 
Bubble 

Density 
(g/cc) 

Strength 
(psi) 

 Particle Size (microns) Average  
Wall Thickness 

(microns) 

Volume %  Volume % 

10 % < 50 % < 90 % < Top Glass Gas 

K37 0.37 3000 20 45 80 85 1.04 15% 85% 

S38 0.38 4000 15 40 75 85 1.28 15% 85% 

S38HS 0.38 5500 17 40 75 83 1.20 15% 85% 

K46 0.46 6000 15 40 70 80 1.31 18% 82% 

K42HS 0.42 7500 11 22 37 42 0.65 17%  83%  

S60 0.60 10000 15 30 55 65 1.49 24% 76% 

iM16K 0.46 16000 12 20 30 40 0.72 18% 82% 

S60HS 0.60 18000 11 30 50 60 1.09 24% 76% 

iM30K 0.60 28,000 9 16 25 29 0.70 24% 76% 

Surface enhancement options available for glass bubbles   

High Strength Glass Bubbles Portfolio 
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3MÊ Glass Bubbles Strength to Density Map 
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Incorporation of 3MÊ Glass Bubbles via Twin Screw Extrusion 

ÁAdd glass bubbles downstream into fully molten polymer to minimize breakage 
ÁAfter addition use high channel depth conveying elements   
ÁFeeding into kneading block or conveying element with low channel depth will increase breakage 

 
Innovative solutions may require material optimization 

For assistance contact 3M Technical Experts 

(Optional) 
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POWER = TORQUE ³ 2p SCREW SPEED (RPM) 

Achieve higher volumetric throughput with 3MÊ Glass Bubbles, or reduce torque and 
hence power requirements for a given volumetric throughput. 

Example: Homopolymer PP with and without 3M glass bubbles at 30 vol% 

POWER 

SCREW SPEED (RPM) 

25 to 30% decrease at 

30 V% GB loading 

24 MM & L/D 28:1 (PRISM TSE 24 MC)  

Measurements were taken at ~ 20% torque level for unfilled resin  
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Polypropylene 
0.9 g/cc 

Polyamide 
1.14 g/cc 

PEEK 
1.32 g/cc 

 
Glass 

Bubbles 
 

Volume 
% 

Weight  
Loading 

% 

Weight 
Reduction 

% 

Weight  
Loading 

% 

Weight  
Reduction  

% 

Weight  
Loading 

% 

Weight 
Reduction  

% 

S60HS 10 6.9 3  5.5 5 4.8 6 

iM16K 10 5.4 5 4.3 6 3.7 7 

S60HS 20 14.3 7 11.6 10 10.2 11 

iM16K 20 11.3 10 9.2 12 8 13 

S60HS 30 22.2 10 18.4 14 16.3 16 

iM16K 30 18 15 14.7 18 13 20 

Theoretical Weight Reduction of 3MÊ Glass Bubbles in Unfilled Resins 
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PP / 20 Talc 
1.04 g/cc 

3M Glass Bubble wt% % Weight Reduction 

S60HS 
7.5 Talc,  
3.2 GB 

10 

iM16K 
7.6 Talc 
 2.5 GB 

11 

Critical Mechanical Properties Maintained 

Flexural and Tensile Strength; Izod Impact Strength 

3MÊ Glass Bubbles in Talc Containing TPOs 

 PP / 10 Talc 
0.97 g/cc 

3M Glass Bubble wt% % Weight Reduction 

S60HS 
3 Talc 
3 GB 

6 

iM16K 
 3 Talc,  
2.3 GB 

7 

PP / 30 Talc 
1.13g/cc 

3M Glass Bubble wt% % Weight Reduction 

S60HS 
14.5 Talc  
4.5 GB 

14 

iM16K 
14.7 Talc  
3.4 GB 

15 

PP / 40 Talc 
1.23g/cc 

3M Glass Bubble wt% % Weight Reduction 

S60HS 
20 Talc 
 6 GB 

18 

iM16K 
20.5 Talc  
4.8 GB 

19 
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PP PA6 

Improve dimensional stability of molded parts by decreasing differential mold shrinkage with iM16K  

HIGH DIFFERENTIAL MOLD SHRINKAGE 

Dimensional Stability in PP and PA6 
Independent Study by SKZ Institute, Germany 
According to DIN EN ISO 294-4 

WARPAGE 

Differential Mold Shrinkage  

[Cross flow / flow] [%/%] 

Holding Pressure in bar 
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Criteria Target PPTV20 PPGB20 D 

Density (g/cc) 1.04 1.043 0.846 - 18.8 % 

Length (mm) 258 257.41 258.07 - 0.59 

Width (mm) 193 192.38 192.99 - 0.61 

Height (mm) 30 30.07 30.02 - 0.05 

Part Weight (g) 64 64.08 53.32 - 16.8 % 

1 Tool closing 

2 Pressure building up 

3 Injecting Phase 1 

4 Injecting Phase 2 

5 Post-Pressure 

6 Plasticising 

7 Cooling 

8 Tool opening 

9 Discharge 

Injection Molding Cycle Time Reduction in PP 
3MÊ FiltreteÊ Cabin Air Filter (CAF) frame containing 3MÊ Glass Bubbles iM30K 

PP Talc 20 formulation: PP +  20 wt% talc + carbon black (PPTV20A15) 

PP iM30K GB 20 formulation: PP + 5 wt% (= 20 wt% talc) 3MÊ Glass Bubbles iM30K (0.60 g/cc) 
+ carbon black (PPGB20) 

Molding Process for 3M CAF frames E-39 
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Part Molded 

Experimental Setup:  

Ejection Temp measured by IR 
Dimensions: 

60 x 60 x 2 mm  

Injection Molding Cycle Time Reduction in PA6 Containing iM16K 
Independent Study by SKZ Institute, Germany 

 
 

Material Total Cycle Time tG [s] Cycle Time Reduction in [%] 

PA6 40.2 ð 

PA6 GBï16 v% 35.2 12 

PA6 GF 15ï6 v% GBï10 v% 38.2 5 


