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A MINING COMPANY
Minesite SAG Mill 3-D

DIMENSIONAL SCANNING

Equipment Name

A MINING COMPANY Minesite

SAG Mill
Part Name Girth Gear
West Pinion
East Pinion
Inspector Justin Marwick
Date
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Scope:
Make a 3-D Mesh of the Minesite SAG mill gear and pinion teeth using a Metrology grade 3-D scanner
in this case a Creaform Handyscan Black Elite. Scanner details are attached in Appendix A. Compare
scanned mesh with CAD model of the part or in the case there is no CAD model available, compare
currently loaded side with the unloaded side — if it is unused. Once the initial 3-D scan is taken,
subsequent scans will be compared with the original benchmark scan.

Method:

Pinions: Access to the pinions on the SAG Mill was somewhat limited. The resultant meshes appeared
to be consistent with the original part scanned. A Solidworks CAD model had been used for
comparisons of the Spare pinions- It appears that the pinion design currently installed has corrections
applied that were not used when generating the CAD model . For the sake of comparison, the 3-D
scans were compared with each other. That is to say that the West pinion loaded side was compared
with the East pinion. As the East pinion is almost brand new: the loaded and unloaded sides were
compared to produce a colour map of the comparison.

Girthgear: Access to the girth gear for scanning was good and complete meshes for 3 gear teeth were
available. Currently there is no comparative 3-D mesh for the Minesite SAG girth gear teeth.

Results:

SAG Mill

Pinions: The west pinion has been has been in service for a considerably longer time than the Eastern
pinion. As the current geometry as scanned did not agree well with the CAD model on file (CAD model
was generated from the original FALK pinion data) The West pinion was compared with the East
pinion. The results confirm that the West pinion is showing some signs of wear.

Girthgear teeth 64-66: The girthgear sample of teeth do not have a CAD reference or previous scans
for this piece of equipment. We will develop a library with this section as a reference for future
measurements.

Ball mill 1

Pinion: as access is somewhat limited for scanning through the pinion inspection hatch, the pinion
only was scanned. The results are shown in the following section. The scan is mapped for the sake of
measurement against measurements taken of the spare pinion in the warehouse. The 3-D mesh taken
demonstrates that the ball mill pinion is also exhibiting signs of wear.
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West Pinion photograph

Evidence of wear on

West pinion
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Evidence of wear on West pinion
when compared to the East pinion
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Colour map of loaded sided West Vs East

Maximum deviation 0.5 mm acceptance 0.05mm Shows evidence of a wear step present on the West pinion.
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SAG Mill Girthgear Non drive and Drive ends
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APPENDIX A
Handiscan Black Elite

Specifications
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NEW

HandySCAN3D* "~
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The HandySCAN 3D™ line-up is a proven and trusted
patented metrology-grade 3D Optimized
to meet the needs of design, manufacturing and
metrology professionals, it provides the most
effective and reliable way to acquire accurate 3D

measurements of physical objects anywhere.

ACCURACY &
RESOLUTION

HandySCAN3D)

Portable, accurate and simple to use, the
HandySCAN 3D features unmatched speed that
captures high-quality measurements. Since it

WHEN ACCURACY
MEETS VERSATILITY

performs reg; of envir or part
AND PORTABILITY movement, it represents the ideal tool for quality = I
assurance and product develop t applications. —

ORTABILITY
, RN *\«

SCAN-TO-MESH
IN SECONDS

WORLDWIDE
SUPPORT

ﬁ ACCURACY OF
@/ 0.025 mm (0.0009 in)

—

—_— v

LARGE -{@)- PATENTED
SCANNING AREA \J TECHNOLOGY

SIMPLICITY &

Q High-performance optics. VERSATILITY
Optimal scan quaiity -

[ ' 4

) Blue laser technology
High resalution capabliity

) Stand-off distance
color indicatar

Mazimizes scanning psrformance

@ Multifunction buttens.
Quick acoess to frequently used
software functionalities

@ Highly ergonomic
and slesk design
Provides cutstanding
upar axperianca
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The HandySCAN 3D delivers accurste, high-resolution and repeatable
results, regai of the 4 lity and no matter the
user experience. Festuring dynamic referencing, both the scanner and
pert can move during measurement and still provide an accurate and
high-quality scan.

Accuracy
0.025 mm (0.0009 in)

Volumetric accuracy

0,020 + 0.040 mm,/m (0.0008 in + 0.0005 in/ft)
Reliable acceptance test

Based on VD|/VDE 2634 part 3 standard

IS0 17025 accredited laboratory

High resolution for fine details

This handheld 30 scanner is a stand-alone device that does not require
a tripod nor any external tracking device to operate. Fitting in a small
suitcase, it can be brought anywhere and used in any envil I
conditions without sffecting its performsnce.

Lightweight

0.94 kg (2.1 b)

Dynamic referencing

Both the object and scanner can be moved freely while scanning
Fitz into a suitcase

Take it anywhere you need

With its userfriendly interface and ergonomic design, the HandySCAN 3D
messurement solution has & short lesming curve. Highly versatile,

it can be used to scan various cbject sizes and surface types in resl
time—all with the same device.

Flug and play
Simiple user intertace and real-time mesh visualization
Single device fitz all neads

Masters complex and ditficult surtaces

The HandySCAN 30 scanner features multipie laser crosses and an
automatic mesh generation, enabling & faster workfiow from the setup
to the sean and then to the filel

Instant mesh

Ready-to-use files

High measurement rate

Upto 1,300,000 measurements/'s

11 laser crosses scanning area

Quick set-up

Up and running in less than 2 minutes
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Innovating technology that provides TRUaccurasy™, TRUsimplicity™ TRUportability™ as well as real speed to your metrology-grade applications.

ACCURACY™

VOLUMETRIC ACCURACY ™
(based on part size)

VOLUMETRIC ACGCURACY
WITH Max5HOT Next™|Elite ™

MEASUREMENT RESOLUTHYMN
MESH RESOLUTION
MEASUREMENT RATE

LIGHT SOURCGE

LASER GLASS

SCANNING AREA

STAND-OFF DISTANCE

DEPTH OF FIELD

PART SIZE RANGE
(recommended)

SOFTWARE

DUTPUT FORMATS
COMPATIELE SOFTWARE™

WEIGHT
DIMENSIONS {LxWxH)

CONNECTION STANDARD

OPERATING TEMPERATURE RANGE

OPERATING HUMINTY RANGE
(non-condensing)

CERTIFIGATIONS

PATENTS

HandySCAN 300T™

Up to 0,040 mm |0.001E in)

HandySCAN BLACK™ HandySCAN BLACK™1Elite
0.035 mm [D.0014 in) 0.025 mm {0.0009 in)

0.020 mm + 0.100 mmym
(0.DO0S in + 0.0012 in/Y)

0.020 mm + D.060 mmy/m
[0.DO0S in + 0.0007 in,fY)

0.020 mim + 0.040 mm,/m
(00008 in + 0.0005 inyfY)

0.020 mm + 0,05 mmym
{0.D00S in + 0.DOOAE in,/fL)

0,100 mm [D.0039 in) 0.025 mm {0.0009 in)

0,200 mm [0.00TE in) 0.100 mm {0.0038 in)

480,000 measurements,'s 800,000 measurements,'s

1,300,000 measwements,'s

11 blwe lgser Crosses

7 red [aser crosses {+ 1 extra ling)

T blue laser crosses

IM (eye safe)

275 % 250 mm [10.8 x 9.8 in) 310 x 350 mm [12.2 x 138 in)

300 mm {11 8 in)

250 mm (9.8 in)
0.1-4 m (0.3-13 ) 0.05-4 m [0.15-13 fr)
Vielements

Hae, fox, .ma, obj, ply, SH, tt, wrl, x3d, x3dz, zpr, SmE

30 Systems (Geomagic® Solutions), Innovieiric Software (PolyWorkes), Metrologic Group (Metrolog X4),
New River Kinematics (Spatial Analyzer), Verisurf, Dassault Systémes (CATIA VE, SOLIDWORKS), PTC (Crea),
Slameans (NX, Solid Edgs), Autodesk (Inventor, Powerl NSFECT)

0.85 Kg (1.9 Ib) 0.94 kg (2.1 1)

77 4122 4 204 mim
(B0x4Bx11Ein)

70 1142 x 288 mm
(31x568x11.3in)

1XUSES.0
5-40°C (41-104°F)
10-80%

EC Compliance {Electromagnetic Compatibility Directive, Low Voltage Directive),
compatible with rechargeable batteries (when applicable), IPS0, WEEE

CA 2,600,926, CN 2006800140653, LIS 7912673, CA 20656,163, EP (FR, UK, DE) L877,726, ALl 2006222458,

LS 8,032 327, P 4 BT1 352, US 8,140,295, EF (FR, UK, DE) 278,271, EP (FR, UK, DE) 2230482, IN 266,575,
LS TAST06S, CA 2,520,044, BP (FR, UK, DE) 3,102,908, 115 15/114,563, CH 201580007340k

1} HaredyDCAN BILACE and HandySCAN BLACKIDHS (B0 17025 socned ied) Bassd on VDIL'VDE 2534 part 3 sinndasd. Probing semor paricrmancs B ssssissed with damsber massunsmsnts on tracssbs

aphee & Ml ci

HurdySCAN 30T Typinsl wukas For i fistes MasSLNSMNSnT 0N § S8 lnsted aehans arefes1
[:lHmﬂt‘.ﬂlm-nﬂHmmmhtwiTﬂMMLhﬂmwmﬂrt!-mm S - £ g BITOF b i e Ba] WAL Tl lerogth Brisdests By reaasuring thede ot

and crisniaton witin tha working volums.

wawummMHmmmauumuﬂmt
[E) Tha volumeiris of the sysiem whan using s MasEHOT SDeannot ba supssior to the delsull scoumcy for s ghen modsl.
(4]} Almey sompatible with all msjor matrelogy, CAD, and somputer graphi: softwans Theough maah sned point oo impeet.
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