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Baking the Drum

Infrared imaging inspects braking drums for centrifugal

casting defects during production

Winn Hardin, Contributing Editor

Faur |||.'.'n':r equipment such as lractors and
hulldozers, the ill:lil“_\ Loy stop mementom B
mere impostant than acceleration. Hlilli.il'lg
suslems forr such equipment e critical and
each compeaent sl be tracked for |]l‘1h|ll|.'|
|i'.]|'.rjii|:. ar |.'|-:JI1.':||I:i:I| recall. An infrared (IR}

spslbem has been dl:\.'L'IO'lJL‘I.:I Ix_\.‘ spshem illlL‘g['.fl-

Lor TEC Auntomation o |:r_'rf|:m'|'| theis Funetion
during the brake drum casting process.
Mluost hevy equipment uses drwm brakes

rather than dise brakes. Each doom is formed

|:|:r hl.".]l:il:l.g a steel shell that is made by bend-
ing steel alrips ol varying w idths —de pl.'l'u]-

ing on brake Iype amd vehicle—into a circle.

The shell is |:|];M‘:1.'|:| il i L'u|1tfifllg.'|] casling

machine and heated 1o a bonding tempera-

Luire c:-ruppl:-:njl:u:llul_n.' 1NN O

Muolten iron al approsimately 2700°F &
then |_'||:m|r.'|.| insles the shell as il apans |]jg|l
s|'|-|:¢|:|:1. The x|:i||:|i|1g shell Forms the maolten

ron in i Ilrul'l'lngl.'l'u:ms |.:|).r_'|: that bones 1o the

steel shell and can then be machined 1o a e

cific thickness 1o create the final brake drem.

A g]nh;:l mam factuser of |:||:'.]ki|'|gI syslems
foor !HL'I\':\' ur.|||i|'|n|:|m|:|I !'I.'L'ﬂlll]:i' contracted
TEC Aulomation o r|.'|:E:||.‘1.' several older laser

prromelers w ith an [R camera syslem ko mon-
itor casting process parameters. TEC Automa-

Lo was ahle to provicke the manufactures with

Wrw iS00 -SFETeME. c08

a i.'un'lprL'l'lL'l'lﬁiw.' comtrol and data ace|uisilion
system, as well as parl imaging and measure-
menl 5-|:lL'I:irIL' to each deom instead of one-
size-his-all spol measurements s in the pasl.
This flexibility and costomization has
eliminated the need for operatons to adjust
CRIMET |]]:l|:u1|u_'|'|l and ealibration for each
miondel L'|'|."||'|gr_' and has given supervisors
the ability te moniter and contrel Letmper-
lire sellings across the metwork, The resull-
ing process contol has eliminated almost all
measurement inconsidencies due to human
error g is rL'.\lIhiI'lg:i:ll e conamlend prml-

nel |:|||:'||'|I:.. rug:lrl.”L's:i of shifl or aperlorn.

Caovering all the parts

The system design is based on a fived A3Z00

infrared camera from FLIR Systems with a
freld af view capable of covering all part mum-
bers. E:. |I.-.i|:|.g OILE commands with Micro-
3ol l".xr.'L'l. dala are r.';h|:l|||:r_'|:| Ia‘_t' the camera
and then stored on the network. Each parl i
.\llllm.'illli.'l:l.“!.' marked with a I;m.-r-cng:a-.ul
Julian date amd serial number thal corre-
.'.pm'u']s Lo the data Ing [see Fig. 1).

I there i a Giilune of a conmpoasent in Lhe feld,
the data for that specifc brake can be retrieved
."||:|-:|'.m'.'||:r.'.1.'|:| to determine whether there were

{Laws or inconsslencies in the process when the
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parl wis p-cmrL'rJ. Other parts made dn:ingilml
samme fime can abso be reviewed foe the poasibil-
ily ol el i|ll|!|.'.|bdi|'|g part failures.
Temperaluse is critical in culll:’irug.:i sl
ing operations, If the temperature of either the
steel shell or the maolten filler material is loo
high ol |||-.1', the two materials will neot o
r_'||!5.' bond at the molecular bevel.
As with a “eold fovimul”

in wuldjng.
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the resulting seam is not homogeneos and
can result in f:l.'ls__;.il.c and britthe assemblies that
conthd shatter during eperation.

“We take three pictures of the centrifu-

gal casling process one of the heated shell,

anothet ill5| after the [roar, amd a third piL'-

ture just before it exits the station,” says Rob

Greene, sentor aceount manager al TEC

Antlomalion. “Ey u:}'l!lillghl.‘l:’tuct with the cus

lesmmer's meed for consistency,
“Adter ohsers ing the |:|:|:r-:t|||.'li-::-||." he says, il

became apparenl 1l |:IL'I'.U']I[IL'] on different

FIGURE 1. For the production of drum brakes used in heavy equipment, TEC Autormation
developed a guality process and controd systern. The drum brake casting process (not shown)
takes place on an indexing table monitored by an IR camera and &5 located pest before the heat
treating owens {bower left). Robots rernowe the Brakes from the ovens and place them an
conveyor belts for additional processing depending on model type.
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FIGURE 2. Drums are cast on a large index table: A robot loads a steel shell into the first
station and the shell is induction heated. Table indexes to the pouring/inspection staton

whera tha IR camera images it.
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shifls had different |n|.'f|.'||.'||L'|.'.-. for hewy they
selup thei |:|:I.K.'|.'.-..'\..'|'||L' impact ol this on part
l:|1|:|.|il:r was that il was |.'||l't|l.'|_1.' |2|:|'-::-|:l:|l>]L' that
parts made on three different shifts had three
different sets |.l|-|ar|.l|.1|.|cl'n.l|| parameters. This is
sl b gay that one shift made guud parls amed
the other two shifts made serap. [ am staling
thal often each shift made r.lljj'fifu'.llf ||iu|:i."
What the customer really needed was a
systen that eliminated this haeman |nl.'l.'c| Cnce
variahle, Greene adds, "'l'!u.':. needed a chsed-
]m.lp:c_t'.\.l.ul'l'l.'u.l-:lll.l.ll iswhatwe delivered. At Grsl,
I|'||.':|'l.'1J||M ||||l-:p|:|]if_1 1.-.1|r_|.' the parts were incon-
sishend, s I|'||.':|'m_'l|.'|:|'I¢_'|.l||J_'|.'li.||g|]|:|uj|||.'|bcm it
We knew we needed to implement a data sequi-
silicu ayslenn furst. The infrared camern was et
fiect for callecting the temperature data. First we
g;llllull.'l:l the data; then we elosed the hnqm"
]I'lL ':tllll.ll hrilLL' |:l||||:|'|l|.'|illfl Ijl.lc i".'l.l.h'l]l.'l

|JIIII.|1II.'E.‘\. W different Iy pes of diwmns, each
varying in dimmeter amd width of the steel shell,
and therefore the brake drum. The manufac-
lirer I:II\.'|L'II.I'Iil.lL'}”IL"lL'IECL'| lemperatire fove the
shell amd mobten iwon b each model, w well as
the time ||.1.L||j||.tl v spin the casting before it is

ready o be removed and sent o machining.

Turning the brake

The deern brakes are casl on a |:|.|gl.' index Lable
built 1o aceommodate the varous aleps in pe-
clusctiom. Tor stirt 1he aperation, a rahot Toads a
steel shell into the heststation, The shell is indue-
tion heated 1o IB00°F, and the table indeses o
1 pouringfinspecton daton, An older-nsodel
.II]I.CLI-H:I'-}!JI.C:F PLC-S conteols the index table
Adter the shell is boaded and the table indeses to
1he [reauring skaliow, the PLES sends an AcL]uisi
Ii|.l||.-.ig:||.'||. loa new ."'n]ll_'l'l-Hl:||:|]|.':|'(:'ulllll.l"):r;i.\
PLE that acts as the hridie bebween the vision
systern PO and the PLOCSS (see Fig I}

"1|-l|rL' L'l.ll.ll':t il:l'\'l.' :ﬂpl:ll.'ﬁ':t I]IL' ]ch:'i L |I.i|
the l:ul.l.lllll.].c)gi.t PLL, but the existing PLCC
Wik r||:||:||'::|45 several |:|:|.l|uicl.u:. .\L‘:ipl\. that
comtrolled the ]II.'.'I“IIS__" elements, fans, ete.,”
l_':L|J]:li:|: TEC Autemation electrical engi-
neer Byan Hutcheson, “The {:|J|'|I|l:|]|.|'|gjx
PLL s a eelatively new model that will be
stipperted for oy vesirs lo come. When the
cualoamer is ||.'.'|l:|_1.' Ly I.'.‘n.l":u'l:lll.l the s_ulc:lll. the

new PLO will be ready 1o run the show.”
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The Newest Tool for your —
Economic Survival Kit

Get the Tools You Need to Find New Market
Opportunities in Hard Economic Times

AlA's Machine Vision Market Study and Forecast—the world’s most
comprehensive report on this industry—features five new chapters on I{'
new market opportunities both geographically and by industry. This year,
maore than ever, you need accurate and actionable market intelligence for
sales maximization.

MAC HINE

MARK

2008 Resulis and Fo

Leading organizations worldwide rely on the AIAs forward looking
annual market study to benchmark success and use the forecast to stay
ahead of the competition. Each year, we delve into these ever-evolving
markets and report on key issues affecting the machine vision industry.
The study includes new market opportunities, in-depth product details for
components and systems, a comprehensive look at market and technology
trends, and a look at the machine vision industry of the future.

+ 2008 sales results and forecasts to 2013

AUTOMATED IMAGI
PO Box :
Ann Arbar, Mic
+1 7
wwn_ Machine¥is

+ New chapter on the ‘Future of the Machine Vision Industry’

+ Updated products section with sales by product feature
s0 you can see the hot sellers

+ Five ‘New Market Opportunities’ chapters

Camera chapter is even more comprehensive

Eet your copy today!

To order this important business resource or to see more details,
visit the AIA Bookstore at www.Machine\-"i:iiunﬂnline.urg AUTOMATED IM“EIHG ASSOCIATION
or call +1.734.994-6088
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FIGURE 3. FLIR Thermacam software allows the operator to mask
parts of the nage that they do not want analyzed. These photos

showe the image before masking {left) and after a mask is applied to
the actual drurr the centrifugal casting machine (right}

ersugnal lothe vision Ao indvared imeee of the part is likewise soved A thousand points of data

Laogix PLC along with les prcslect the manubaeturer from future Labil Each imuage 1

voan The A3ZO0 camera feeds

the partand model mamber. Assiming the par itbes, I the part pasies the inspection process, Ceabde to the host PC which runs

peses the three imspection steps, the tempera-  1he vision system will send the date, part, and Themnacam Besearcher software and

ture sesulls for each of the three steps will b model numbers 1o an Electrox fiber laser part- the Excel spreadsheet with necessary scripts
recorded in a Microsoll Excel spremheet that marking system, which engraves the nwmber The Thevmacam software converts the image
is sved Jocally as well as onthe plant network,  on the outer shell of the brake drom. data 1o actual temperature valoes, which are

TELECENTRIC LENSES
Industrial Cameras (from $199)
USE2.0 powered — no need for externel power
Support multi-camere epplications

Gilabal or rolling shutter, up te SMP resolution
32Mb on-board memory

User-friendly software with G|

SDK, DirectShow, TWAIN & Linux driver

DLL compatiole w G++/CH#VB/Delphi

RO & pixel skipping/binning

Competitive OEM volume pricing

Fiber-Coupled LED Sources ($37%ea)
High output power, VIS/UWVMIR

SMA port for up to 1500pm fiber core
Interchangeable fiber patch cords.
Compact, machined metal housing
Integrated heat sink

Mulliple mounting featuras for labs & OEM
Locking electrical connector

CCD Line Cameras (from $349)

USB2.0 interface

Mo need for external power supply
Up 1o 3648 pixels and 16-bit AD
Up to 3.3KHz scan rate
Full-featurad S0DH

Powerful aoftware with GUI
External trigger and GPIO's

Linux driver and W38 protocol

OPTO ENGINEERING
THE TELECENTRIC COMPANY

Tel: +1-416-840-4991
+1-825-216-1885

/‘Mi I'Iten email: sales@mightex.com
‘ www.mightex.com
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stored as comma separated values {C3V) in
the sprexdsheet.

The soltware also allows designers o
create multiple measurement windows and
then mask parts of the image that are not par
of the :l||:||:ni~ [see Fig. 31 After the [l i
inspected, the index table eycles again, the
el s marked, and then indexes a hnal lime

for rabotie unleading of the thle

“We rom the camert constamly while the cast-

ing is oceurnng, soowe generale thousands of
temperalure values,” savs Huteheson, “We save
all these data points and create a '.1|r|--.||-.'|.'it'|c'

comeatentted file thal contains all e mperabine

as well s other process information in asearch-
abske Forrmat, Asthis file can quickly become sen-

sony everboad” due o itk sheer size and volume,

we alse ereate a second file in which we save

anly the |Il\.'i|3«. ||i|;||1 lovw, and ave TAge |I.1I.I|:-I.1il'

teres along with three images for each part.”
He adds, "I needed, the customer can
||l||.|.'L||. relerence this condensed data o
check or graph a batch or range of parts o
check that the temperatures were right fos
the steel shells to properly bond with the
melten malerial. IF these’s a queslion years
dovwny Hae road abonl Lhe |.|:'.:||i:} of aspecihe

driiim, then the customer has nol anlyv the

average data and reparts bul also the com-

|I|I.'|\.'|I.Ir| Aleamd [rrocess -:'.:|:.|9-|:-L-:'it|r o that

part and can go back o the images and col-

lect the lemperaline vitlees o prove that the
prart was manfactured o spec.”

Hutchesan said he chose the A3Z0CG
hecawse it is a high-resolulion TR camera that
calibrates inter |'.:|.||_1. toa black bexdy between
each part. While IR image files are typically
stmaller than visible images because the senson

arrays are stmaller than an average industrial

Company Infi

Allen-Bradley, Milwaukee, Wi, USA
WL ALLCom

Electrox, Indianapolis, IN, L5
werw.electrax.com

FLIR Systems, M. Bilerica, b, U5A
warwe. flir.com

TEC Automation, Canton, Ga, USA
wrwy fec-auiomation.com

Wy 500§y ERE, ¢ 0N

COD or CAMOS imager, Hulchesasn said
it was important lo use Gigabit Ethernet
because the customer may expand the system
in the future o inchade multiple cameras.

% althe

Right nesw, we're anly nsng abeal
bandwidth, bat if they add five more cameras,
it won't lake long before we're glad we have
Hhe extra L'i|||.|'.'i|'.." € 'l.|||i|i1:n Hucheson. “The

ControlLogis PLC is capable of managing

INDUSTRIAL AUTOMATION PRODUCTS

mueh more than its corrent bridge-and-tral
fic cop duties.

“In the future]” he cancludes, “the cus-
tomser infends le expand this system lo moni-
ter and contral more post-powr processes. As
Illl.':\ sbarl :u|t|i||;: maore Il“l(':i“l‘:llil:\. and clos-
ing more loops in the manubachering process,
Ill\.':l-“ .::‘l. glil(l IIl\."I J'.il\.l. :Ill'('llf.l Il()l’('ll(:ﬂ\ oL

we built into the syatem.” @
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ONE VISION — UNLOCK THE POSSIBILITIES!

= STEMMER IMAGING has one vision - delivering success to our customers, As Europe’s
largest technelogy supglier of imaging companents and services we offer the competence

and experience that make you stronger. Together we unlock the possibilities of viskon,
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