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I. General Information 

1.1 Scope 

This manual describes the proper use of the Pine AFG2 SUPERPAVEÊ Gyratory 

Compactor (SGC), including operating instructions, periodic maintenance, standardization 

procedures, and safety issues.  It is assumed that the reader of this manual is already familiar 

with hot mix asphalt design and general issues pertaining to gyratory compaction. 

 

Figure 1.1: The Pine AFG2 SUPERPAVEÊ Gyratory Compactor 
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1.2 Copyright 

Under the copyright laws, this publication may not be reproduced or transmitted in any 

form, electronic or mechanical, including photocopying, recording, storing in an information 

retrieval system, or translating, in whole or in part, without the prior written consent of Pine 

Instrument Company. 

1.3 Patent 

Each Pine AFG2 SUPERPAVEÊ Gyratory Compactor is marked with a nameplate like 

that shown in Figure 2.3.  The nameplate indicates the model number, serial number, power 

requirements, and patent information. 

1.4 Trademarks 
 Superpave  is a trademark of the Strategic Highway Research Program now owned by the 

Transportation Research Board (Washington, DC) 

 Microsoft® Windows  and Excel  are trademarks of Microsoft Corporation (Redmond, 

WA). 

 PinePave  is a trademark of Pine Instrument Company (Grove City, PA) 

 

1.5 CE Compliance 

The following ñDeclaration of Conformityò applies to all AFG2 Gyratory Compactors 

manufactured after Sept 1, 2010. 
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     DECLARATION OF CONFORMITY 
  

IN ACCORDANCE TO ISO/IEC GUIDE 22 

      FOR A 
 

                      GYRATORY COMPACTOR 
 

 

MANUFACTURER:  Pine Electronics, LLC 

 101 Industrial Drive 

Grove City, PA  16127 

 Ph:   (724) 458-6391 

 Fax: (724) 458-4648 

 

MODELS #: AFG2A, AFG2AS, AFG2B, AFG2BS, AFG2C, and AFG2CS  

 

REPORT #: 100147E (Electromagnetic Compatibility) 

 KEY-026 (Safety Requirements) 

 

 

DIRECTIVES:  Low Voltage Directive (2006/95/EC) and EMC Directive (2004/108/EC), in 

accordance with emissions product specific standard EN 55011 and immunity 

product specific standard EN 61326π1. 

 

      

STANDARDS:  EN 55011:20070-Conducted and Radiated Emissions Limits and Test Methods for 

industrial, scientific, and medical (ISM) equipment. 

 
EN 61000-3-2:2005- Electromagnetic Compatibility, Part 3-2: Limitation of current  

harmonics in low voltage supply system. 

 

EN 61000-3-3:2006- Electromagnetic Compatibility, Part 3-3: Limitation of voltage 

fluctuations and flicker in low-voltage supply systems. 

 

 EN61000-4-2:2001- Electromagnetic Compatibility, Part 4-2: Electrostatic 

discharge immunity test. 

 

 EN 61000-4-3:2006- Electromagnetic Compatibility, Part 4-3: Radiated, radio 

frequency, electromagnetic field immunity test 

 

 EN 61000-4-4:2004- Electromagnetic Compatibility, Part 4-4: Electrical Fast 

Transient/burst immunity test. 

 

 EN 61000-4-5:2005- Electromagnetic Compatibility, Part 4-5: Surge Immunity test. 

 

 EN 61000-4-6:2006- Electromagnetic Compatibility, Part 4-6: Conducted Immunity 

test. 
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                                       DECLARATION OF CONFORMITY  

 

 
        STANDARDS: EN 61000-4-8:2001- Electromagnetic Compatibility, Part 4-8: Power Frequency 

Magnetic Field Immunity Test. 
 

EN 61000-4-11:2004- Electromagnetic Compatibility, Part 4-11: Voltage Dips and  

Interruptions immunity test. 

 

EN 61010-1:2001- Safety requirements for electrical equipment for measurement, 

control and laboratory use,  Part 1: General requirements. 

 

 

  

TEST FACILITIES:  EMC TESTING:         Keystone Compliance, LLC.  

        2861 W. State Street 

        New Castle, PA 16101 

        Ph:   (724) 657-9940 

        Fax: (724) 657-9920 

 

SAFETY TESTING:         G&M Compliance Inc. 

       154 South Cypress Street 

        Orange, CA 92866 

        Ph:   (714) 628-1020 

                                                                                              Fax:  (714) 628-1021 

 

 All testing was performed at Keystone Compliance, LLC. 

 

 

 

 

 

 

The AFG2 Gyratory Compactor models listed above conform to the Directives and Standards referenced 

above. 

  

  
Edward T. Berti       

 Vice President of Engineering  

 Pine Electronics, LLC 
    

 

Date of Issue:  09/01/10 
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II. Product Overview 

2.1 Description 

The Pine Instrument AFG2 SUPERPAVE
TM

 Gyratory Compactor (SGC) is designed to 

compact prepared Hot Mix Asphalt (HMA) specimens at a constant consolidation pressure, at a 

constant angle of gyration, and at a fixed speed of gyration.  Its features include: an integrated 

computer control system, a control panel with display, two USB data ports, a completely 

enclosed compacting chamber, an integrated mold angle measurement system, and an extruder 

function for removing compacted HMA specimens from the molds.  The AFG2 SGC can be 

configured with gyratory shear instrumentation.  Models with this optional instrumentation are 

designated with an S suffix on the part number.  The AFG2 can also be configured to compact 

150mm diameter specimens, 100mm diameter specimens, or 101.6mm (4 Inch) diameter 

specimens. 

An integrated industrial computer controls all functions.  The operator simply enters the 

appropriate compaction parameters, places the prepared mold into the compacting chamber, and 

presses the START button.  Once the START button is pressed, the computer system takes 

control and applies the consolidation pressure, induces the gyration angle, then gyrates the 

specimen for the specified number of gyrations or to the specified height.  At the end of the test, 

the specimen is squared and ram pressure is removed.  Once the ram pressure has been released, 

the operator removes the mold top then presses the RAM UP button to extrude the specimen 

from the mold.  This integrated extruding function permits easy removal of the specimen from 

the mold assembly.  The compacting chamber is a completely enclosed area with a safety 

interlocked access door which prevents machine operation when the door is open.  Pressing the 

EMERGENCY STOP button stops all motion and releases ram pressure. 

The control panel permits compaction parameters to be set.  Once the test is started, the 

parameters may not be changed.  While compacting, the control panel display indicates the 

consolidation pressure, gyration number, specimen height, and angle of gyration.  

The AFG2 stores the specimen height, the consolidation pressure, and the angle of 

gyration during compaction.  This test data may be saved directly to a memory chip through one 

of the USB data ports for transfer to a computer for analysis.  The USB data port also permits a 

printer to be connected to the compactor.  A Network connection is also provided.  The data 

from the previous twenty (20) specimens are stored in the compactorôs memory. 

The angle of gyration is user selectable from 0.0° to 1.5°.  The AFG2 uses a closed 

feedback control loop to maintain the set angle of gyration.  Either the external mold angle or the 

internal angle of gyration can be displayed during compaction. 

The test sequence can be programmed to stop at a specified specimen height for 

achieving specific density targets, programmed to stop at a specified number of gyrations for 

volumetric design and quality control specimens, or programmed to stop at a specified rate of 

change (Locking Point).   
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2.2 Specifications 
Power Supply AFG2A(S): 115 VAC ±10%, 12 Amp, 50/60 Hz, 1 ph 

AFG2C(S): 230 VAC ±10%, 6 Amp, 50/60 Hz . 1 ph 

Dimensions 875 mm W x 900 mm D x 1375 mm H 
(~34.5" W x ~35.5" D x ~54" H) 

Weights 386 kg (850 lb) 

Applied Pressure Minimum: 200 kPa 
Maximum: 1000 kPa 
±60 kPa gyration 0-5;   ±10 kPa gyrations >6 

Angle of Gyration 0.0 - 26.18 mrad 
(0.0° - 1.50°) 

Speed of Gyration 30 0.5 gyrations per minute (gpm) 

Number of Gyrations 0-999 

Mold Dimensions 150.0mm +0.0/-0.1 mm ID x 250 mm tall 
100.0mm +0.0/-0.1mm ID x 200 mm tall 
4.000 inch +0.000/-0.004ò (101.6mm +0.0/-0.1mm) ID x 200mm tall 
0.0mm minimum specimen height 

Mode of Operation Compact to Number of Gyrations 
Compact to Specified Height 

Compact to Locking Point ( mm/gyration) 

Data Acquisition Gyration Number 
Specimen height (mm) 
Angle of gyration (degrees) 
Consolidation pressure (kPa) 
Gyratory Shear (N-m) (optional) 

Data Output Options (2) USB Ports 
Network Connector (RJ45 Ethernet) 

Internal Data Storage Results from twenty (20) tests are retained in memory 

Additional Features Built-in extruder function 

Software PINEPAVE  software 
PINESHEAR workbook 
(requires Microsoft Excel) 

Environmental conditions 
for which the compactor is 
designed 

Indoor use only 
Altitude: Up to 2000 meters 

Temperature: 5 C to 40 C 

Maximum relative humidity: 90% for temperatures up to 31 C 
Pollution degree: 2 

Mains supply voltage: Not to exceed  10% of the nominal voltage 
Transient over-voltages: Overvoltage category II 

 

* These specifications are subject to change without notice. * 
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2.3 Accessories 

2.3.1 Calibration 

Part Number Description 

AFGCLR05C Proving Ring 
AFG123C Gage Block Set 
RATS90 Stop Watch 
AFLS1 Internal Angle Measurement Instrument 
AFG2X01 External Angle Measurement Instrument 
  

2.3.2 Specimen Related 

Part Number Description 

AFG1A08 Mold Funnel 
AFG1A14 150mm Specimen Lift Handle 
AFG1A14T 150mm Tall Specimen Lift Handle (performance test) 
AFG1A15 100mm Specimen Lift Handle 
AFG1M10 100 mm Mold Assembly 
AFG1M15 150 mm Mold Assembly 
AFG2M4 4 Inch Mold Assembly 
AFG2X04 100mm Conversion Kit 
AFG2X05 4 Inch Conversion Kit 
RAND10 100 mm Paper Disk (1000/pack) 
RAND15 150 mm Paper Disk (500/pack) 
  

2.3.3 Lubricants 

Part Number Description 

CLGSMOS2T Ram Foot Lubricant 
CLGMOS2 Bearing Grease 
  

2.3.4 Data Handling 

Part Number Description 

AFG2X03 Printer Kit (special cable and printer required) 
RCUSB512MB USB Flash Memory 
RCC25CAT5 CAT5 Ethernet cable, 25ô (blue) 
RCC25CAT5X CAT5 Ethernet cable, 25ô, crossover (red) 
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2.4 Setting up the SUPERPAVE Gyratory Compactor 

2.4.1 Machine Location 

 

 

Compactor location must allow unobstructed access to the ON / OFF 
switch and the AC power cord coupler. 

 

Select a level sturdy floor for the compactor location.  It is not critical that the machine be 

exactly level, but it must be stable.  Be sure to allow room to access the USB data port located on 

the right side of the control panel. 

 

  

Figure 2.1: Lower Frame Holes 

 

If the unit is installed in a mobile trailer or truck, it must be secured into position using 

the holes provided in the lower frame brackets (Figure 2.1). Be sure to allow room for servicing 

the machine or provide for a means to move the machine for servicing purposes.  

 

2.4.2 Unpacking the Gyratory Compactor 

The compactor is shipped bolted directly to a wooden pallet.  After unbolting the 

machine from the shipping pallet, slide the frame handles out and insert the lock pin in the 

handle through the handle to prevent the handle from sliding out of the frame.  Carefully remove 

the compactor from the pallet using the 2x4 spacers under the compactor as ramps (Figure 2.2). 

A leveling foot is installed on each side at the front of the machine.  Adjust these support 

feet so that the compactor is stable. 

Prior to using the gyratory compactor after it has been transported, the machine should be 

standardized.  This can be accomplished with the calibration devices utilizing the standardization 

control routines. 
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Figure 2.2: Unpacking Instructions 
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2.4.3 Moving the Compactor 

The AFG2 SGC has a high center of gravity. Care must be exercised when moving the 

machine to prevent a tip over.  Be sure the surface is even and free of objects.  Secure the frame 

handles into the frame and use proper lifting technique to roll the compactor to the desired 

location. 

 

The AFG2 is top heavy.  When moving the AFG2 over obstructions (i.e. 
door jams, concrete cracks, etc.), it is suggested that the compactor be 
pulled (rather than pushed) to avoid tipping. 

 

Three lifting eyes are provided for lifting the machine.  In addition, the lower frame 

brackets are configured to receive fork truck forks. 

 
Use proper lifting techniques when moving the AFG2 compactor. 

 

2.4.4 Power Requirements 

Connect the Pine AFG2 to the proper electrical power source using the appropriate power 

cable.  The nameplate, main power switch, and power cord entry are located on the right side of 

the control box. Verify machine power requirements listed on the nameplate prior to connecting 

to an electrical source (Figure 2.3).  The use of extension cords is not recommended due to the 

voltage drop over the length of the cord. 

For installation at locations within the United States (115 VAC: AFG2A(S)), a standard 

three-prong power cable is included suitable for use with 15 Amp electrical outlets. 

For installations outside the United States (230 VAC: AFG2C(S)), use the appropriate, 

properly grounded, electrical connection. 

 

Figure 2.3: Identification Tag 
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2.4.5 Initial Application of Power 

 

 

Read and understand this entire manual before applying power to the gyratory compactor. 

Read and understand all personal safety warnings before applying power to the compactor. 

When the Pine AFG2 is turned on for the very first time, it may not respond to the control 

panel because the EMERGENCY STOP button was pressed at the factory.  Simply rotate the 

button clockwise to release it.   

 

Before using the Pine AFG2 SUPERPAVE Gyratory Compactor to compact hot mix asphalt 

specimens, be sure to read and understand all of the personal safety warnings found in 

Section 2.5 of this manual. 

 

2.5 Personal Safety 

When working with the Pine AFG2 SUPERPAVE Gyratory Compactor, care should be 

taken to avoid injury.  Adhere to the following personal safety warnings as a minimum: 

 

 

Operator should wear eye protection and steel toe shoes. 

Do not wear loose-fitting clothing items (i.e., jewelry, ties, etc.) which may be caught in the 

moving parts of the compactor.   Long hair should be tied back. 

 

Use proper lifting techniques when inserting and removing specimen molds to prevent back 

injury. 

 

Keep hands and arms away from moving parts and pinch points. 

Keep hands and arms away from the top of the compactor when extruding the specimen. 

 

Always wear heat resistant clothing and gloves when handling hot molds and hot HMA 

specimens,  

 
Do not operate the compactor with any of the access panels or guards removed. 

 
Use proper lifting techniques when moving the compactor to prevent injury. 

 
If the compactor is used in a manner not specified by Pine Instrument, the protection provided by 

the compactor may be impaired. 
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Material Disclosure Table 

The AFG2 may contain materials that require special handling for disposal or recycling.  

These materials should be handled according to the local governing agency requirements.  Table 

2.1 provides a listing of the components which contain materials that may require special 

handling at the end of service life disposition. 

 

 

Table 2.1: Material Disclosure List 
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III. Operation 

3.1 General 

The Pine Instrument Company Gyratory Compactor model AFG2 is designed for the 

compaction of Hot Mix Asphalt design specimens.  Special care must be taken when compacting 

emulsion based cold mix or soil samples.  A collection means for any fluids excreted as the 

material sample is compacted may be required.  Using the machine to compact other materials 

such as dry aggregate may cause damage. 

The proper operation of the gyratory compactor requires that the mold and compaction 

chamber be free of dirt and debris.  Small stones and dirt in the compaction chamber and on the 

mold could result in erroneous data or damage the machine and should be removed prior to 

starting a test.  It is especially important that the bottom flange on the mold be kept clean so that 

the mold is securely clamped during compaction.  Keep the base of the compaction chamber 

clean also. 

The front panel controls on the SGC provide fully automatic control of the compactor 

(Figure 3.1).  The compaction settings are accessed using the menu navigation buttons. 

 

 

Menu 

Navigation 

Main 

Display 

RAM UP 

EMERGENCY 

STOP 

START 

RAM DOWN  

 

Figure 3.1: The Front Panel Controls 
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3.2 Emergency Stop 

The EMERGENCY STOP button is a 

large red button on the front panel.  Pressing this 

button halts all moving parts on the compactor.  To 

release the EMERGENCY STOP button, simply 

rotate it clockwise.  To restart an interrupted test, 

press the green START button. 

 

Figure 3.2: Emergency Stop 

3.3 Mold Top Seated Indicator 

When the mold top is properly seated, the green MOLD TOP SEATED  light on the 

control panel will be illuminated.  A test can not be started if the mold top is not properly seated. 

3.4 Machine Ready Indicator 

When the compactor is functioning normally and is ready to begin a test, the green 

MACHINE R EADY  and the MOLD TOP SEATED  lights on the control panel are activated.  

Attempting to start a test (by pressing the green START button) will not succeed unless both 

lights are on. 

3.5 Fault Indicator 

If a machine fault occurs during a test, the test is halted and an error code with a message 

appears on the main display.  Contact the factory for information regarding such error codes. 

3.6 Using the Menu System 

The main display and the four buttons located immediately below it are used to navigate 

through various ñmenusò which control the gyratory compactor.  Information in this display 

appears as black text on a light green background, and for purposes of this instruction manual, a 

similar graphical depiction of the main display is used (Figure 3.3). 

 G YRATION (n) :    125  

 S PEC H T (mm):  1 16.0  

 A NGLE I ( deg):   1.16  

 PRESSURE (kPa): 600  
 

Figure 3.3: Liquid Crystal Display Representation 
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The four buttons located below the main display 

are used to select and change the value of 

testing parameters.  The  button navigates 

through the system menus by moving from one 

parameter to the next.  When a given parameter 
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Figure 3.4: Menu Navigation Buttons 

is ñselectedò a flashing triangle appears beside it (on the left side of the display).  While selected, 

the value of the parameter can be changed (incremented or decremented) using the  and  
buttons.  The new value is accepted by pressing the  button.   

 

 GYRATIONS (N):   100  

 HEIGHT (mm):    16.0  

 ANGLE I (deg):   1. 16 

 PRESSURE (kPa):  600  
 

 MOLD DIAM (mm): 150  

 COMPACT:  GYRATIONS 

 TEST DATA:        +  

 SETUP/STANDARDIZE +  
 

Figure 3.5: The Main Menus 

The number of gyrations, mold diameter (150mm, 100mm, 4 Inch), compaction mode 

(Gyration, Height, Locking Point), the specified height (in Compact to Height mode only), and 

the change in height per number of gyrations (Locking Point mode) are adjustable on the main 

menus (Figure 3.5). To adjust the pressure, angle, and other settings navigate to machine setup 

menus using the  and  buttons. 

Menus containing additional options (submenus) are marked with a ñ+ò sign on the far 

right side of the display.  To access the submenu, use the  button to select the menu marked 

with the ñ+ò sign and then press the  button.  This causes the submenu to be displayed. 

3.7 Battery Powered Memory 

The internal clock is battery powered so that accurate time is kept when the machine is 

not powered.  The various machine calibration parameters, test settings, and the results from the 

previous twenty (20) tests are stored in non-volatile memory and do not require battery power.  

See Section 7.2.1 for battery information. 






























































































