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Evaluation of Lubrication Characteristics of WMA Additives for Different Roughnesses of
Aggregate Surfaces and Film Thicknesses of Binders at a Compaction Temperature
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ABSTRACT

PURPOSES : This study is to develop a method to evaluate lubrication of asphalt binder using WMA additives and compare their
lubrication effects on two types of WMA additives and three types of asphalt film thicknesses.

METHODS : This study is based on laboratory experiments and rheological analysis of the experimental results. Testing materials are
aggregate diskes, asphalt, and WMA additives. The main testing method is stress sweep test by using dynamic shear rheometer (DSR).

RESULTS : Sasobit gives more lubrication effects on film thicknesses 0.2mm and under but LEADCAP does on film thicknesses over

0.3mm.

CONCLUSIONS : LVE-Limit is a better parameter to discern the lubrication effects on the thin film asphalt thickness. Both Sasobit and
LEADCAP WMA additives provide effective lubrication at the compaction temperature.
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Table 1. Experimental Plan
Testing | Interfacing Testing Film )
Temp. Materials Samples Thick. Replicates
0.1mm 3
AP5 0.2mm 3
Metal 0.3mm 3
Plate AP5 + 0.1mm 3
LEADCAP | 0.2mm 3
1.5% 0.3mm 3
0.1mm 3
110C AP5 0.2mm 3
0.3mm 3
U AP5 + 0.1mm 3
99regale | eApcaP | 0.2mm 3
Disk 15%
5% 0.3mm 3
0.1mm 3
AP5 +
Sasobit 1.5% 0.2mm 3
0.3mm 3

* Temp.: Temperature, Thick : Thickness
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Table 2. Result of Measured Roughnesses

Processed Mineralo Average Standard
Type . (um) Deviation
Ceramic Process| Limestone 10 10
(Before
Sandblasting Sandstone 20 20
Process) Granite 0 10
Limestone 20 20
Sandblasting Sandstone 30 10
Process
Granite 70 20
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Table 3. Testing Results on the Metal Plate Group

Sample AP5 AP5 + LEADCAP 1.5%
Properties | LVE £:30 LVE Limit 85% LVE
o LVE LVE Limit
G o (Shear G LVE (Shear
Thickness | (Pa) Stress,Pa) G*
(Pa) Stress)
1 118 | 100 | 35740 | 81 | N/A | N/A
125 | 109 | 36,540 | 86 | N/A | N/A

0.1mm| 3 121 105 | 35,900 | 84 | N/A | N/A

Ave. | 121 | 105 | 36,060 | 84 | N/A | N/A

SD 5 6 423 2 | N/A | N/A

1 152 131 47110 | 105 | N/A | N/A

2 142 | 127 | 42970 | 103 | N/A | N/A

0.2mm| 3 150 | 133 | 48,000 | 103 | N/A | N/A

Ave. | 148 | 130 | 46,027 | 104 | N/A | N/A

SD 5 3 2684 1 N/A | N/A

1 170 | N/A N/A 110 | N/A | N/A

163 | 139 | 11,830 | 113 | N/A | N/A

0.3mm 3 163 | N/A N/A 115 | N/A | N/A

Ave. | 165 | 139 | 11,830 | 112 | N/A | N/A

SD 4 N/A N/A 2 N/A | N/A

*LVE: Linear Visco—Elastic, Ave.: Average, SD: Standard Deviation
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Table 4. Testing Results on the Aggregate Diskes Group

el AP5 AP5 +1;|i/§DCAP APS :||—_5S°ZSObIt
roperties LVE LVE LVE

p LVE ff/‘:/; Limit | LVE ﬁf;é Limit | LVE is/cyg Limit

‘ G* o* (Shear| G* o* (Shear| G* o* (Shear
Thickness Stress) Stress) Stress)
1194 | 80 |22,550] 82 | 71 1,560 78 | 68 (15,600
21109 | 91 [24,720] 102 | 88 [22,550| 80 | 67 (17,10

(r)nm1 3|91 | 78 12980 79 | 67 [29730] 55 | 48 (15,600
Ave.| 98 | 83 [20,083 88 | 75 (17,947 71 | 61 16,103
SD| 10 7 (6247| 12 | 11 (14638 14 | 11 | 872
11132 | 111 [29,730] 106 | 90 |35,740| 107 | 92 (27,110

2| 139 | 118 35,740 129 | 110 |29,730| 108 | 93 |24,720

(r)an 3| 124 | 105 18,760 121 | 104 27,110 81 | 69 [18,760
Ave.| 131 | 112 (28,077 119 | 101 30,860, 99 | 85 [23,530
SD| 8 6 |8610| 12 | 10 14,425 15 | 13 4,300
11161 | 138 [24,720| 91 | 77 |1.423) 147 | 125 |6,211

2 | 172 | 149 24,720 120 | 102 | 326 | 140 | 120 (8,187

(;m? 3 | 158 | 134 12,980| 161 | 137 (1,183] 113 | 95 9,843
Ave.| 164 | 140 |20,807| 124 | 106 | 977 | 134 | 113 |8,080
SD| 7 7 |6,778| 35 | 30 | 577 | 18 | 16 (1,818

*LVE: Linear Visco—Elastic, Ave.: Average,

SD: Standard Deviation
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