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.  General Information

1.1 Scope
This manual describes the proper use of the RIR&2 SUPERPAVEE Gyratory

Compactor (SGC) including operatinginstructions periodic maintenanc¢estandardization
proceduresand safety issues. It is assumed that the reader of this manual is already familic

with hot mix asphalt design and general issues pertainiggr&iory compaction

Figure 1.1: The Pine AB2 SUPERPAVEE Gyratory Compactor

03-MAY -2010 1 LMAFG2 Version012



Pine Instrument

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 whade in part, without the prior written consent of Pine
Instrument Company.

1.3 Patent

Each Pine AFG2 SUPERPAVE Gyratory Compactor is marked with a nameplate like
that shown inFigure 2.3, The nameplate indicates the model number, setdaiber,power
requirementsand patent information.

1.4 Trademarks

e Superpav®! is a trademark of the Strategic Highway Research Program now owned by the
Transportation Research Board (Washington, DC)

e Microsoft® Window&" and Excef™ are trademarks of Microsoft @moration (Redmond,
WA).

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

03-MAY -2010 2 LMAFG2 Version012
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II. Product Overview

2.1 Description

The Pine Instrumem\FG2 SUPERPAVEM Gyratory Compacto(SGC)is designed to
compact prepared Hot Mix Asphalt (HMA) specimens at@stant consolidation pressure, at a
constant angle of gyration, and at a fixed speed of gyration. Its features include: an integrat
computer control system, a control panel with display, two USB data ports, a completel
enclosed compacting chamber, ategrated mold angle measurement system, and an extruder
function for removing compacted HMA specimens from the molilke AFG2 SGC can be
configured with gyratory shear instrumentation. Models with this optional instrumentation are
designated with an Suffix on the part numberThe AFG2 can also be configured to compact
150mm diameter specimens, 100mm diameter specimens, or 101.6mm (4 Inch) diamet
specimens.

An integrated industrial computer controls all functions. The operator simply enters the
appopriate compaction parameters, places the prepared mold into the compacting chamber, &
presses th&TART button. Once thé&TART button is pressed, the computer system takes
control and applies the consolidation pressure, induces the gyration treplegyrates the
specimen for the specified number of gyrations or to the specified height. At the end of the te:s
the specimen is squared and ram pressure is removed. Once the ram pressure has been rele
the operator removes the mold top then prese® AM UP button to extrude the specimen
from the mold. This integrated extruding function permits easy removal of the specimen fron
the mold assembly.The compacting chamber is a completely enclosed area with a safety
interlocked access door which pegxs 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, 1
parameters may not be changed. Whilengacting, 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
gyration during compaction. This test @abay be saved directly toneemorychip through one
of the USB data ports for transfer to a computer for analysis. The USB data port also permits
printer to be connected to the compactdéy.Network connection is also providedlhe data
from the prevous twenty20) s peci mens are stored in the ¢

The angle of gyration is user selectable frord° to 1.5°. The AFG2 uses a closed
feedback control loop to maintain the set angle of gyration. Either the external mold angle or tr
internalangle of gyration can be displayed during compaction.

The test sequence can be programmed to stop at a specified specimen height f
achieving specific density targefsrogrammed to stop at a specified number of gyrations for
volumetric design and qualitcontrol specimensor programmed to stop at a specified rate of
change (Locking Point)

03-MAY -2010 3 LMAFG2 Version012
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2.2 Specifications

Power Supply
Dimensions
Weights

Applied Pressure
Angle of Gyration

Speed of Gyration
Number of Gyrations
Mold Dimensions

Mode of Operation

Data Acquisition

Data Output Options

Internal Data Storage
Additional Features
Software

03-MAY -2010

AFG2A(S): 115 VAC £10%, 12 Amp, 50/60 Hz, 1 ph
AFG2C(S): 230 VAC +10%, 6 Amp, 50/60 Hz . 1 ph
875 mm W x 900 mm D x 1375 mm H

(~34.5" W x ~35.5" D x ~54" H)

386 kg (850 Ib)

Minimum: 200 kPa

Maximum: 1000 kPa

+60 kPa gyration 0-5; +10 kPa gyrations >6

8.73- 26.18 mrad

(0.50° - 1.50°)

30 £0.5 gyrations per minute (gpm)

0-999

150.0mm +0.0/-0.1 mm ID x 250 mm tall

100.0mm +0.0/-0.12mm ID x 200 mm tall

4.000 inch +0.000/-0 . 0040 ( 1 0 10.1&Bm)HD x2@mm tall
0.0mm minimum specimen height

Compact to Number of Gyrations

Compact to Specified Height

Compact to Locking Point (Amm/gyration)

Gyration Number

Specimen height (mm)

Angle of gyration (degrees)

Consolidation pressure (kPa)

Gyratory Shear (N-m) (optional)

(2) USB Ports

Network Connector (RJ45 Ethernet)

Results from twenty (20) tests are retained in memory
Built-in extruder function

PINEPAVE™ software
PINESHEAR workbook
(requires Microsoft Excel)

* These specificéions are subject to change without notice. *

4 LMAFG2 Version012
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2.3 Accessories

2.3.1 Calibration
Part Number

AFGCLRO5C
AFG123C
RATS90
AFLS1
AFG2X01

2.3.2 Specimen Related

Part Number

AFG1A08
AFG1A14
AFG1A14T
AFG1A15
AFG1M10
AFG1M15
AFG2M4
AFG2X04
AFG2X05
RAND10
RAND15

2.3.3 Lubricants
Part Number

CLGSMOS2T
CLGMOS2

2.3.4 Data Handling
Part Number

AFG2X03
RCUSB512MB
RCC25CATS
RCC25CATS5X

03-MAY -2010

Description

Proving Ring

Gage Block Set

Stop Watch

Internal Angle Measurement Instrument
External Angle Measurement Instrument

Description

Mold Funnel
150mm Specimen Lift Handle

150mm Tall Specimen Lift Handle (performance test)

100mm Specimen Lift Handle
100 mm Mold Assembly

150 mm Mold Assembly

4 Inch Mold Assembly

100mm Conversion Kit

4 Inch Conversion Kit

100 mm Paper Disk (1000/pack)
150 mm Paper Disk (500/pack)

Description

Ram Foot Lubricant
Bearing Grease

Description

Printer Kit (special cable and printer required)
USB Flash Memory
CAT5 Ethernet

cabl e,
CAT5 Ethernet cabl e,

NN
o1 o

(bl

o O
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2.4 Setting up the SUPERPAVE Gyratory Compactor

2.4.1 Machine Location

Select a levesturdy floorfor 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 theontrol panel.

Figure 21: Lower Frame Holes

If the unit is installed in a mobile trailer or truck, it mustdszurednto position using
the holes provided in the lower frame brack&igure 21). Be sure to allow room for servicing
the machine or providi®r 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 shippingapet, 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 asigarp2.¢).

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

Prior to using the gyratory compactor after it has been transported, the netatute be
standardiezd This can be accomplished with the calibration devices utilizingttmelardization
controlroutines.

03-MAY -2010 6 LMAFG2 Version012
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Step 1: Remove carton and accessory box
from pallet. Unbolt the compactor from the
shipping pallet. (4 places)

Step 3: lock the handies to the frame of the
compactor with the safety pins in the handle.

Step 2: Set the 2x4 spacers on the pallet with the
notch in the 2x4 set on the pallet edge.

B

Step 4: Slowly roll the compactor to the edge of]
the pallet. Use spotters to help balance the load.

slowly using spotters to control the compactor.

Step 5: Roll the compactor down the ramps veryr

Figure2.2: Unpacking Instructions

03-MAY -2010
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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
machne to prevent a tip overBe sure the surface is even and free of objeSexure the frame
handles into the frame and use proper lifting technique to roll the compactor to the desired
location.

door jams, concrete cracks, etc.), it is suggested that the compactor be

v The AFG2 is top heavy. When moving the AFG2 over obstructions (i.e.
pulled (rather than pushed) to avoid tipping.

Three lifting eyes are provided for lifting the machin& addition, the lower frame
brackets ee configured to receive fork truck forks.

v Use proper lifting techniqgues when moving the AFG2 compactor.

2.4.4 Power Requirements

Connect the PinAFG2 to theproperelectrical power source using the appropriate power
cable. The naneplate, main power switch, and power cord entry are located on the rigluif sid
the control boxVerify machine power regiements listed on the nameplggor to connecting
to an electrical sourc@igure2.3). The use of extensn cords is not recommended due to the
voltage drop over the length of the cord.

For installation at locations within the United Statg$5 VAC: AFG2A(S)) a standard
threeprong power cables included suitable for use with 15 Amp electrical outlets.

For installations outsid¢he United State230 VAC. AFG2((S)), use the appropriagte
properly groundecklectricalconnection.

Figure2.3 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 AG2is turned on for the very first time, it may not respond to the control
panel because tHeMERGENCY STOP button was presseat 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 PindFG2 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.

SISIIESIEEIES

Use proper lifting techniques when moving the compactor to prevent injury.
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2.5.1 Material Disclosure Table

The AFG2 may contain materiaisat require special hadling for disposal or recycling
These materials should be handled according to the locatrgogeagency 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.

Hazardous Material Disclosure Table

Hazardous Substances or Elements

. . Polybrominated
Component Name
P Lead (Pb) Mercury (hg) Cadmium (ca) | chremumVi | Polybrominated Diphenyl Ethers
Compounds (Cr*") | Biphenyls (PBB) (PBDE)
AFG2 (-A-AS -C,-CS) - GYRATORY COMPACTOR X [e] [e] [e] [e]
ACG2 - COMPACTOR MECHANICAL X (o] o] X o] o]
ACG2S10 - POWER ELECTRCNICS X (o] o] X o] o]
ACG2S11 - OPERATOR INTERFACE X Q Q X Q Q

O: this component does not contain this hazardous substance above the maxiumum concentration values in homogeneous materials specified in the SJ/Txxox-xxxx Industry Standard.

X: this component does contain this hazardous substance above the maxiumum concentration values in homogeneous materials specified in the SJ/Txux-xxxx Industry Standard

AEEEYAHER

FEEEHRELE
FEEETR _ EE
# (Pb) % (hg) i (Cd) AR (O £ W (PBB) i’i;‘%

EFELESE, FEHL X o] o] X o] o]
FE s AT A0 4 B X o] o] X o] o]
R s X o] o] X o] o]
e ERELE X [e] o] X o] o]
O FTEEEE S RTEEIH NS 5 R R HE EHTESJMoos-oco e R EE R UL T .
X FREEEEEYWRE L TERI AR — B R A E R S Toossooo i LE AT 2 F k.

Table2.1: Material Disclosure List
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Ill. Operation

3.1 General

The Pine Instrument Corapy Gyratory Compactor model AFG2 designed for the
compaction of Hot Mix Asphalt design specimens. Special care must be taken when compactil
emulsion basedcold mix or soil samples. A collection means for any fluids excreted as the
material sample isompacted may be required)sing the machine to compaather materials
such as dry aggregateay cause damage.

The proper operation of the gyratory compactor requires that the mold and compactio
chamber be free of dirt and debris. Small stones ahdhdine compaction chamber and on the
mold could result in erroneous data or damage the machine and should be removed prior
starting a test. It is especially important that the bottom flange on the mold be kept clean so th
the mold is securely clareg during compaction. Keep the base of the compaction chamber
clean also.

The front panel controls on tH&GC provide fully automatic control of theompactor
(Figure 3.). Thecompaction settingare accessed using the menu navegabuttons

Main
Display

EMERGENCY Menu
STOP Navigation
START RAMUP
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 EMERGENCY STOP
button halts all moving parts on thempactor To
release theeMERGENCY STOP button, simply
rotate it clockwise. To restart an interrupted t
press the greeBTART button.

Figure 32: Emergencystop

3.3 Mold Top Seated Indicator

When the mold top is properly seated, the greEnL.D TOP SEATED light on the
control panel will ke illuminated. A test can not be started if the mold top is not properly seated.

3.4 Machine Ready Indicator

When thecompactoris functioning normally and is ready to begin a test, the green
MACHINE R EADY and theMOLD TOP SEATED lights on the control panedre activated.
Attempting to start a test (by pressing the gré@MRT button) will not succeed unles®th
lightsareon.

3.5 Fault Indicator

If a machine faulbccurs during a test, the test is halted and an errorweitid@ message
appears on the main dlag. 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
t hrough vari ous @ meayratosy compalstor drfiormatiomit thisodisplay h e
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 udéidire 33).

GYRATION(n) : 125
SPECHT (mm): 1 16.0
ANGLE | (deg): 1.16
PRESSUREkPa): 600

Figure 33: Liguid Crystal DisplayRepresentation
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The four buttons located below the main disp ’ I I
are used to select and change the value

testing parameters. TF|I| button navigate: SELECT PLUS MINUS ENTER
through the system menus by moving from ¢
parameter to the next. When a given parame
is fiselectedd a flashing triangle appears
the value of the parameter can be changed (incremented or decremented) LgamtE
buttons. The new value is accepted by pressinbutton.

Figure 34: Menu Navigation Buttons

GYRATIONS (N): 100
HEIGHT (mm): 16.0
ANGLE | (deg): 1. 16
PRESSURE (kPa): 600
e —
MOLD DIAM (mm): 150
COMPACT: GYRATIONS
TEST DATA:  +
SETUP/STANDARDIZE+

Figure 35: The Main Menus

The number of gyrationsnold diameter (150mm, 100mm, 4 Inclepmpaction mode
(Gyration, Height Locking Point) the specified heighir{ Compact to Height modenly), and
the change in height per number of gyrations (Locking Point mode) are adjustable on the ma
menus(Figure 35). To adjust the pressure, angle, anlder seings navigate to machine setup

menus using thm and buttons.

Menus containin@dditionaloptions(submenusp r e mar ked wi t h a i
right side of the display. To access the submenu, usmhautton to select the menu marked
wi t h tsigneandfitheropress t button. This causes the submenu to be displayed.

3.7 Battery Powered Memory

Theinternal clock is battery powered so that accurate time is kept when the machine i
not powered. The variousachinecalibrationparametergtestsettngs and the results from the
previous twenty Z0) tests are stored imon-volatile memoryand do not require battery power
See Sectiof.2.1for batteryinformation.
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3.8 Setting the Date and Time

e Use thelﬂ button to navigate tlugh the mair GYRATIONS (N): 100
menu and select theSETUP/STANDARDIZE HEIGHT (mm): 16.0

submenu. (Remember to press w button one ANGLE | (deg): 1. 16

time to enter a submenu.) PRESSURE (kPa): 600
| ———————— |
e Next, select thélachine Setupsubmenu. MOLD DIAM (mm): 150

. . MPACT: GYRATION
e Select theTime/Date option from thesulbmenu, and ?I(E)ST DE\TA'G ONS

+
the display below appears: 4 SETUP/STANDARDIZE +
Set Time and Date Machine | nformation
[P|=select [Jd=accept 4 Machine S etup +
Time: 13:34:06 Standardize +
Exit
Date: 9/27/2001 2

_ Pressure (600kPa)
e Use them button to move to the time or date val Angle (1.16 Int)

to be changed, then use t andE| buttons to Specimen Squaring
change it. Press tr buttonto store the selecte |4 Time/Date
value

3.9 Mold Size Conversion 100mm/150mm/4 Inch

The AFG2 SGC is capable of compacting 100mtBOmm or 4 inch diameter
specimens.A conversion kit is available to change from the standard 150mm diameter setup to a
100mm diameteor to a4 inch diametespecimen.Note that a 4 inch specimen is 101.6mm and
should not be confusetith a 100mm specimefFigure3.6)

_—

100mm Mold Top
or
4 inch Mold Top

100mmRam Foot
(also used for 4 inch)

Figure3.6. 100mm/150mm Conversion
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