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The OvenRIDER® NL 2+

is a self contained Machine Quality Management Tool allowing the user to
analyze machine/oven heating capabilities and process consistency over
time.

It can replace/eliminate frequent profiling and expose machine deficiencies
before they may effect quality of the products
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OvenRipesy »

- OvenRIDER® NL 2+

* Available as 6.6”-176mm/12”-305mm/ 18”-458 mm widths
- Custom widths available - larger than 6.67-167 mm

* Height — 0.81” (20.6 mm) — above the conveyor

*Length 17.73in (453 mm)

- 3.6 Volt, 5 AA Lithium battery
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Ovanzipels

All Process Sensors are built right into the rugged pallet

External Features

Internal Features

1) Barrier Box -

This is the thermal pr.otectn./e barrlffr 1) Zone Sensor Battery

for the M.O.L.E.®. This barrier also is .

. . . . This is the power source for the zone
equipped with external insulation on
i i sensor LED.
the top and bottom, which provides the
extra thermal protection needed for 2) Connector Bridge

Lead-Free processes. This barrier is
lowered 0.685” [17.40mm] into the
plane of the pallet for extra oven
clearance.

This is where the M.O.L.E.® plugs into
the OvenRIDER® NL 2+ for data
transfer from the process and ambient
sensors.

2) Barrier Locking Latch
This latch secures the cover of the
barrier to prevent it from opening.

3) M.O.L.E.® Extractor Handle
This handle assists in the removal of
the M.O.L.E.®.

3) Zone Sensor Light
There is an LED porthole on the top of
the barrier cover that illuminates when
the OvenRIDER® NL 2+ detects zone

boundary

50,
4 & 5) Process & Ambient Sensors f - a‘
These are 6 sensors that are used to ' i
collect data. ‘
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Pallet Sensors

Process Sensors: Mass pucks (3) measure
the effect of convection to drive heat
evenly into a product. The center 70% in
each oven zone reports a Process Delta to
verify convection consistency for SPC.
Detects a failed fan, clogged vent or
wrong oven setting.

Ambient Sensors: Exposed thermocouples
(3) have fast response to Oven Air
Temperatures. Averages reported per zone
to verify consistency (SPC). Detects a
failing heater or wrong oven setting.

Speed Sensors: Front & Rear Speed
Sensors define process origin and conveyor
speed with rail-mounted 'Start' magnet.
Belt speed verified for consistency
(SPC).Detects the wrong oven setting or

maintenance requirement.
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OvenR)p el »

The OvenRIDER® NL 2+ works with the SuperM.O.L.E.® Gold and SuperM.O.L.E.® Gold/2

SuperM.O.L.E.® Gold OvenRIDER® NL 2+ SuperM.O.L.E.® Gold 2
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OvenRipessy »

SuperM.O.L.E.® Gold/2 Profiler
requires only insertion into OR Pallet.
No other configuration is required,
the profiler will recognize OR and it
will be set-up automatically.
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®
Operation: Ovenzy EQ:J'

1) Set OvenRIDER® NL 2+ on the conveyor, Press the ON Button then Record.

2) Confirm the SuperM.O.L.E. ® Gold 2 is properly docked - indicated by the Channel
and Rider Mode LED’s.

3) Lock the barrier closed and let the conveyor pull it through for a 1%t Article pass.




The OvenRIDER® NL 2+ Kit
« OvenRIDER® NL 2+ Pallet

- Start/Zones Magnet Kit [P&C]
- M.O.L.E.® MAP Software
 Quick Reference Guide

- Carrying Box

OvenRp ek »



OvenRipesy »

OvenRIDER® NL 2+ uses rail-mounted Magnets to define Oven zone lengths &
verify conveyor speed. (A minimum of one Start Magnet is Required).

File Edit View Wizards MO.LE({r) Machine-Oven Assembly-Board Process-Paste Profile Tools Help

ET3A [Engroer. -] =HBR S R Q AAFMEQ @ 22|z + |OvenRIDER_Test_01.smg -+ = |
" -
QvenRiD s ‘ t } f [ i W Imported WDM_6 Heaters and 0 Coolers | [
I i I ' | i TiddnithoPaste |
3 File: OvenRIFER_Test_01.xmg
‘ Wk Imtemal fure: 31.00°C

| T Battary Voitage: 4.3580
Log Intervat: .10 sec

Data Points: BF87 !

Date - Time: [H/16/2004 12:58:04

i

Set Machine Information
Show On Profile

Adjust Zones 05:00 ¢
= v Show OvenRIDER Sensors

Add Extra e M

Zone 2 ! Zone 3 | Zone 4

|e1:00r |81:20 1 |92:00 |82:20 1 |2300 1

"

Ambient Temperature (A)_ 2

Ambient Temperature (B} 961 2z 0.74 216.7 2

Ambient Temperature (C) 7A7 9 0.46 2100 72 L4
RLEA Process (A) 31.94 o 0.94 562.2 13
@} Process (8) 1.00 NiA, MiA, 159.4 NiA
/189 Process (C) ATAT {1} 209 6133 13 =
4+ \KPI ACvenRIDER / I« u G =|
||\ Welcome! A / Spreadsheet ) Profile 4SPC/ 1, ] »

X=00:03:21 r¥= 20.3°C

08/29/13

09:48:32
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Typical profile data collection QVEWRFDE@;J

=
O 3 File Edit View Wizards M.O.LE(r) Machine Assembly Process Profile Tools Help
‘pF¥OCESS ra ‘ =H 8 QA 27BArmMB U @ @7 ‘ X+ [ovemidel_test_ﬂ&xllg v] 4+ 2
. 246.1- =
Basic Profiling ’ H i H . W: Imported MDM_8 Heaters and § Coolers | [
H ' H H 230 Ti10:Init-NoPaste '
30 - 44.85 cm/min ; 3 ; 220 : F‘,ile: ovenrider_test_08.xmg :
%) \ 4 : ‘ Internal Temperature: 3|.00‘:C
P N T 0. 3 | VPRI [P e R Do L dvae) ry Voltage: 5.0100
¢ 1 ' o bt Interval: 0.10 sec '
7% OvenRIDER o : : ChfPoints: 3227 5
-3 H H ' D Cafe| Time: 04/16/2004 14:41:59 !
i - : : : :
Rl o nt-tempera P | =~ ) N S
o Ambie FGtUres—— | e
| /7 Se— donseesasmsnmaes dsncramases Process temperatures............... -
: : I ;
-1 | e | |
e ;
572} --mmmmnnns < - =
Zone 1 Zone 2 ' Zone 3 Zone 4 Zone 5 — T
10.0 - - - - .
°c |(X)ro N |301 < |01:00r P |01:30r = |O2:00r A |O2:30r p |03:00r 1 |03:30r . l(M.OOr : |04:30r i [05:
UECuTT I Time Above -
Between ML SEETEY Temperature: E B
Temperature Total (+/-) odd
-0t 150-183°C | 183-Peak | | | [183°C | Peak-183 |
V] ShowAL ) sec | sec | =
Ambient Temprature (A) 967
"V Ambht Temperature (B) 972 3
v mbient Temperature (C) 7.06 10
v Process (A) 0.94 N/A
7| .~ | Process (B) 1.00 NIA
Vv B:8 Process (C) 0.94 NA -
4/[»\KPI {OvenRIDER / [T m ] » =
«/[»/\ Welcome! £ Summary £ Spreadsheet ) Profile {SPC / I« 1 ’
I 400 8 74F/24C ~@0 SuperM.O.LE. Gold 2 01/24/14  11:47:51




M.O.LE(r) Machine Assembly Process Profile Tools Help

m =EHBRES8 QQ 2AFrMEB 0 ® Sf‘f{,ﬁ‘.'{r‘ ¥ ¥ [oveniider_test_08.xmg

445 cmimin

Conveybr Speed

Temﬁ

[10:Init-NoFaste
ile: ovenrider_test_08.xmg

— Delta T

--Tempel%a*ture---in

— Increase of

-each-zonF-

Zone 3

2

Zone 4

Zone 5

: Imported MDM_6 Heaters and (-:) Coolers

Internal Temperature: 31.00 $

o100 |o1:30r |0z:00r

|02:30r

|oz00r

|03:30r

w All

Ambient Temperature (A)

Ambient Temperature (B)

Process (A)

Process (B)

v
v
v
v Ambient Temperature (C)
v
v
v Process (C)

4

»\KPI AOvenRIDER/ [l <

«/[» \ Welcome! £ Summary £ Spreadsheet )\ Profile £ SPC /

I 400 3 74F/24C ~@0  SuperM.O.LE. Gold 2

01/24/14

12:01:57
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OvenRIDER® NL 2+ Data

- OvenRIDER® NL 2+ collects all critical
information of the oven including

 Conveyor speed,

* average ambient temperature in each
zone,

* process delta temperatures,
- start, stop temp,

*...and displays in easy to understand
form/table
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OvenR)p ety »

Each Data Run is automatically saved to the Spreadsheet and oven performance
is compared by Parameter against Spec Limits built from a set of baseline
standard runs

[ Mo.LE @ M V3104 Chec

File Edit View Wizarde M.O.LE(r] Machine-Oven Assembly-Board Process-Paste Profile Tools Help
Samples Per Sub-Group = 2
555 'Gven General Conw yor Speed
cmimin
78032 s
Min: | 4255
Max: | 87.25
X-2Bar. | 60.312
________________________________________________________________________________ Loi= 108 Ste-Dev: | 16.9714
Cp: | 0.145
"""""""""""""""""""""""""""""""""""""""""" e cpk: |-0.119
-------------------------------------------------------------------------------- v 7o
:C
———“’”’f.\‘\-‘ =157 e
e ~ Min: | 155.2
Hax: | 161.4
%2Bar | 15738
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, LoL=144.4 Ste-Dev: | 2242
Cp: | 222
-------------------------------------------------------------------------------- UcL= 22.8 cpk: | 1.8
™ / R
———————————————————————————————————————————————————————————————————————————————— - [
ag
“/___ff-\_\\H‘ S e
—— Min: | 154.1 5
Max: | 159.7 \S"{ ﬂ."_(,/
%-2Bar. | 156,02 5 ﬁ?‘,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, LoL= 1432 Std-Dev. | 2021 o w
Cp | 248 =
<[+ 1\ Welcome! £ Summary £ Spreadsheet £ Profile  SPC |/ dl L t
= [] 08/20/13  11:30:35
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OvenRIDER(r) Data - ORSample

OvenRp ety »

Company: File Tag: OR_CMPTRNAME_99999 Date: 04/16/2004
. R Part 4 . Ay 2
Machine: Number: Zone 3 Time: 12:56:04
M.O.L.E.(r
. Time
Start Temp Peak Avg Start Temp Delta Peak Time Above Between Conveyor Zones Temp
C C C C C sec sec cm/min = C
(A) 28.9 207.7 24 4 130.0 161.1 0 0 44 54 6 31.0
(B) 26.1 209.1 24 .4 128.9 159.5 0 0
(C) 26.1 x 205.5 24 .4 126.1 154.5 0 0
Avg Temp (A) 132.0 131.1 127 .6 203.7 207.7 47.8
C (B) 135.0 130.0 124.8 200.5 2091 614
(C) 118.5 129.0 126.2 184.8 205.5 60.2
Process (A) 36.1 18.9 16.7 35.0 233 -33.3
Delta (B) 35.6 19.4 15.6 35.0 233 -31.1
C (C) 333 20.6 16.7 31.1 233 -30.6
Time sec 46.9 \ 46.8 46.6 458 43.8 54.7
Visual notification - if recorded data is wit
Red — above specs  Black — within specs Blue — below specs .
SVt



OvenRipessy »

Using OvenRIDER® NL 2+ we can quickly show internal oven problems caused
by uneven ambient temperatures across oven zones

Basic Profiling

File Edit View Wizards M.O.LE(f) Machine Assembly Process Profile Tools Help
Engneer ~| wH®R G A ABRKME I @ %M T ¥ [ovemidewtest 4mo 4+ x|
248.1- r
H M: +Elegtrovert_OmniFlo 7_Medium
H T10:Init-NoFaste
\ File: ovenrider_test_04.xmg
: Max Intamal Temperature: 35.00 °C
198.84 Battery Woltage: 5.0100
Log Interval 0.10 sec
| Data Points: 3082
H Date - Time: 11/18/2011 09:18:00
LEL T | SRR AR G L RS ORI o 4 o et e 110, S S (T ., §. I
104.44 -
57.24
10.0-
s L
—_—
-
[ 183Pesk | | [ [183°C | Peak183 |
)| Show All Cisec =
Ambient Temperature (A) 6.29 121 1.27 2214 32 -5.04
VY3 Ambient Temperature (B) 10.30 146 1.79 2257 25 -80.30
Ambient Temperature (C) 11.60 153 3.58 226.2 27 -3.38
VLU Process (A) 13.87 o 0.85 4142 14 -200.23
7] .\ | Process (B) 132 NiA A 150.9 NIA NIA
Process (C) 23.41 0 1.09 503.1 14 -310.40 -

/(v {KPI{OverRIDER/ [[<T

.

] »

4 [v]\, Welcome! £ Summary £ Spreadsheet ) Profile 4 SPC /

m

r

m

400

§ 7aFr2C ~ @0 SuperM.OLE. Gold 2

01/24714  1211:22
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OvenRp ek »

Basic Profiling

-

OvenRIDER o
«0

+O

1

oL ) |
File Edit View Wizards M.O.LE(r) Machine Assembly Process Profile Tools Help
‘ LEHB2EE Qq 4AFAEREQ @ A9 ‘ zT ¥ [ovemidel_leﬂ_ﬂs.xmg '] 4+ 2
8 O iy, -
,@% . ® Repoert Date. _04/16/2004 14:41:53 ] -
£ & V% ™) Com Name: _Your Company Name here
g0\ ) '
\Machine Name. Importad MDW € Heatersand 0 Coolers
Part Number: OvenRIDER
File Name: ovenrider_test 08.xmg
PASS / FAIL:
Opécalor: Signature: Date:
MOLE|
SwriTem Pk Avg St Temp Dem Pasic Time Above Time Sewen Comweyor Zon= Temo
s aC o “c ac s = cmimin 2
) 250 2078 1317 1817 1617 248 545 4455 8 3 |=
®) 244 295 131.1 1800 1800 28 559
<) 250 2082 1283 1556 1558 2147 583
FgTemn ) 1318 1308 1330 2040 2078 a3
AvgTemp A ®) 1334 1238 1308 2015 285 &4
m () 1175 1288 1318 1884 2082 3
B ) %81 134 172 0 23 28
Dein n ® %7 184 187 34 23 -8
ac " () 13 211 178 311 29 -0
Tmez=_ 1 %53 48 48 45 s 547

Internal oven temperature and “uniformity across the oven “width” is very
important as it may effect temperatures of components

Ambient Sensors A; B; C indicate average temperature across each zone

Delta T across the oven width should be small 2-3 deg C max

f‘ 5950;5,%
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2”] M.O.LE(r) MAP V3.10g CAUsers\

Eile Edit View Wizards M.O.LE(r) Machine Assembly Process Profile
LY [Engnesr v W H & @O AAFmE
fﬁﬂ%
Basic Profiing e @W , E ®
SNRID
wenRIDER. & PASS § FAIL:
S Signature:
Seant Temp Pzt Avg Start Temp
ac L Lo o®
(A 250 207, 1:11;'“
[L:1] 244 2R3 “@
ic) 230 2082 Le® 1283
“
Fovg Temaz i 1318 A° 1303 1330
g Temg [ 1334 1255 1305
c 1175 1285 1316
Ea— (A] ; 19.4 172
Doz (=) 3|7 194 187
o {C} 333 24 178
Timez=c L85 458 kil

.

OvenRp ek »

When the Delta T measured by
Ambient Sensors across the oven
reaches higher values - this
indicates problem - 15.9 deg !!!




Oven Performance analyzes

OvenRypels

Oven Zone Temperature Set and OvenRIDER® NL 2+ rider data downloaded

File Edit View Wizards MO.LE() Machine Assembly Process Profile Tools Help
Start¥ ’ =B G 56 AHAPEPME 0 & S8 X+ Iovemidelﬁteslﬁﬂs.xmg '] 4+ & ’
2481 -
Basic Profiing ‘ | W: Import=d MOM_ Heaters and b Coolers|
] 230 TA0:Init-NoPaste
File: ider_test_08.
- Zone TeMperature Settlngs - i
Intemsl Temparaturs: 31, o:m:
1585 try Voltage: 5.0100 :
bt |nterval: 0.10 s=c :
OwenRIDER., chialpoints: 2227 :
..,~ Tirne: 04/18/2004 14:41 ﬂs-
ASYT | = e = e s s o AR W i it e s 2 = i & i i AN i it i i = b s s s s v 2 b2 2 fe
104.4-
57.2-] - E
y Internal Amblent Temp in th‘e )
Zone 1 Zone 2 Zone 3 Zon= 4 Zane 5 ———Codl1
10.0-
°c |20 |2or |or:00 ¢ |or:3or |p2:00r |02:30r |ox:00 1 |oz:30r |os:00 0 |os:20 0 05:
Maximum Time: UEVTUTT N Time Above -
Positive ML S EE Temperature:| Add Extra [
Slope )
=0-150=
#|| Show All *Clsec ec_ | - =
W Ambient Temperature (&) 9.67 3 1 72 2139 92 -0.41
v Ambient Temperature (B) 972 3 0.63 2178 89 -1.15
v Ambient Temperature (C} 7.068 10 0.46 2106 75 -1.42
v Process (A) 0.94 NIA NIA 161.7 NIA NIA
7] . | Process (B) 1.00 A NiA 160.0 NIA NIA
Process (C) 0.94 NIA MIA 1556 NiA NIA -
][+ \KPI |£OvenRIDER / [N 0 B =
«][v |\ Welcome! £ Summary £ Spreadsheet ) Profile £ SPC / ||« m ] »
I 200§ 74r/24C ~@H  SuperM.O.LE. Gold 2 01/24/14  11:47:51




B Fle Edit view Format WWinodow  OneanRICERST] Frofie Took Manua Zonss Rasigate  Help

Ol =l &= o] AlEE .m0 = elem| slse] 8] =+ o THomeas_ooe: =1 =]

316

M.O.LE.r) STATLUS
Max Infermal T: 37 C
Eattery: 4. 981
Poinis: 2967

Aciive: 123456
Iewt erwrals Q000 ;000 1

Ciate: 0115086
Tirme: 14:12:05 w0902

AZAFT crmdmin

Féom 5.8d

183
Tool stas box 180
Fun 1
* 150
mcciule 3
==l 200

a3 i

Delta T range across the oven
Front — Centre - Back
eg C—0.2 deg Cissue with zone 1

idon

degis Ione 1 | Iovee | Foews 3 Foned | Fana S Fone & Tana 7 | Foned | Poned T Coaol2 :
I~ Show Bensors S 1E [00:00 {Time)00-30 | 01:00 [01:30 |02:30 [D3:30 [04:00 It
| Sensor Locations | Peakk | Minimum |[Msx (+1Slope Max (-1Slope | Time Abowe 183C| Time 150-180C | 183C /Peak | Peakl183C |-

F Ambient Temperature (A 1€5.0 27.2 8.29 -11.26 9.9 5.8 024 -o12

¥ Ambient Temperature (B 184 .4 26.1 1092 -12.62 6.7 1160 0.0 -0.24

F Ambient Temperature (C) 1839 322 10,36 =12.52 94 113.6 0.23 -0.43 l

F Process (A) 157.8 261 1.51 -0.75 0.0 0.0 000 .00 50L,,

F [Process (B) 1861 261 1.5 D.75 0.0 0.0 000 el 7 e O

F |Proceszs (C) 1667 266 1.51 -0. 75 oo (1] 0on oo w —1

A [ v [y Walue A Tires To Rer £ T Abowve Ret £ Stafistics |, Surnmary Stats 1K . o

i : : : i : 8 [l

W4 v [ vy wvetcomel JoverRICERIr] Data J, Sprescahest ) Prafle {8dmin fGuice oPos dsPce, | Neg 19 » |_I

ot L e R L L
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Eid Fle Edit view Format WWinodow OreanRICERT)

Frofie Took Manud Ionas  Rlasigate Help

e 1= = T T =N [ Wl e 1 1= Y T

=+ Jom_ Thomas_oosis = |+ =]

Set point tempelirature 200 C

316
M.OLErN STATLIES
Max Infemal T: 27C
Eaifery: 4.981
Foinis: 2967
Aciive: 1234586
It emwral s Q0000 ;000 1
Ciale: 011506
Tirme: 141205 Ww09.02
204
183
Tool status bioee 180
Fun 1
mcciale 3
= 200
a3

158.7 165.2 16§¢§ﬁ2 4 170.6

~Internal Oven Amblent temperatures measured in H=re~m¢dd¥e-0f—the~oven

174 2

178.1 179.7 181.0 182 0

M 4 v [ m]yWelcomel JovenRICERIr] Dats J Spreadshest ) Profile £8dmin fGuice LoPos f SP o]

|4

e
i “point C” fluctuate
41.3-18.0 Cdeg at 200 C set pomt
degiz Zone 1 ! Jore 3 | Foeed ! Foned Iana & Ione G Iana 7 ‘ ZonmE Zoned Zon Caal 1 Cool 2
[~ Show Bensors -18 |00 :00 { Time)yD0-30 | 0100 |D1:30 |02 00 |DZ:30 [LER |D2-30 [ OO0 It

| Sensor Locations | Peakk | Minimum |[Msx (+1Sicpe Max (-1Slope | Time Abowe 183C| Time 150-180C | 183C /FPeak | Peaki183C |-
F Ambient Temperature (A 185.0 27 .2 B8.29 -11.26 9.9 5.8 024 ->.13
¥ Ambient Temperature (B 184 .4 261 10,92 -12.62 6.7 116.0 010 -0,24
F Ambient Temperature () 1839 322 10.36 =12.52 a4 113.6 0.23 =043
F [Process (A) 157.8 261 1.51 -0.75 o.0 0.0 000 000 s,
F |Process (B) 186.1 261 1.81 0.78 0.0 0.0 000 0.00 Ly,
P |[Process (C) 1667 26 6 1.51 ~0.76 oo {a W s ] 000 o] f b pa—
A [ vy Walue 4 Time To Rer A T Above Rel 4 Stetistics ), Summary Stats [ K w

ot L R e L b




®
OvenRIDER® NL 2+ collects Machine process data @VE’VRF EEQ:Lf

By a Consistent Method
* Built-In Thermocouples

With a Consistent Vehicle
* Pallet is rated for Thousands of Runs

That is compared statistically over time
* Built-In Statistical Process Control Features

To gauge process conditions remain in spec
* SPC Control Charts & Cp, CpK Process Capability

Such that product Quality is Managed proactively
* Process variance trends are tracked to their assignable cause

g 196"



Upper/Lower Set point limits
allow to view SPC data
for all oven parameters collected

. e
DR & = .| #op == viriyl sl 2l
.
| Spreadsheet Parameters | LsL | usL | Lo | ucL | SPC Sheets |
== A% _'_]«;"- - - - Samples Per Sub Group = 1~
|
i |
| ) e S |
345 30 1
4770 5 2%
1" 13
123 % 138 2%
2713 239 -
227 07T -
P 03
1723 190 5 I SPCD
728 191 0 -
1722 190 4 -
L 5 27 1 -
243 %9
2e3[ %S T _sPcE
1169] 1293 -
116 5 1287 -
1191 N -
1499| 1657
1a8s| 621 T SPCF -
140 9 164 5 -
00 00 :_‘
00 00 -
00 00
00 B0 ™ SPcG
00 00 -
oo oo ;
157 7.3 =
143 2 158 2
1510 167 0 T _sPcH
479 B3s -
204 286 <
211 233 K
FIE 237
33 17 2 T_sPcl
w1 1737 -
156 0 1734 ]
157 6 1742 —
202 24
19 O 21 O -
- sdshoot AProfile \ Admin (Guide ASECAASPECE] |« | ol
X w022 ¥ w-14C 02/16/06 18:30:27

@5“ 59&#,5,‘:%
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Min, Max, X-bar, StdDev

Cp, Cpk

SPC A - Calibration 200

UCL=153.8

Xx=150.6

LCL=147.5

CL=3.9

R=12

UCL=160.1

x=1584

LCL=156.8

ICL=2.0

UCL=157.7

x=155.7

LCL=153.6

ICL=25

R=08

Samples Per Sub-Group = 1

Avg Temp: (A)

C

OvenRyp

N:
Min:

Max

X-Bar:
Std-Dev:

149.2
152.4
150.6
1.06

Cp

Cpk:

235
228

Avg Temp: (B)

N:
Min:

Max

X-Bar:
Std-Dev:

157.8
159.5
158.4
0.66

Cp:

Cpk:

4.03
3.74

Avg Temp: (C)

Min:
Max:

X-Bar:

Std-Dev:

155.0
156.8
155.7
0.64

Cp

Cpk:

4.08
4.06




From the data collected we can analyze many oven parameters and detect

Conveyor Speed, Internal Temperatures and convection changes over time

OvenRIDER(r) Data - Calibration 200

OvenRipessy »

Company: Solectron P11 File Tag: OR_THOMAS_000117 Date: 01/15/2006
. 3 Part . ) e
Machine: module 3 Misibais cal 200 Time: 14:12:05
M.O.L.E.(r
Start Temp Peak Avg Start Temp Delta FPeak Time Above 2 ke Conveyor Zones Temp
Between
C C C C C sec sec cm/min - C
(A) 272 1861.5 26.1 123.3 157.8 0 0 12977 12 37.0
(B) 29 4 182 .0 261 122 2 156 1 0 0
(<) 322 1861.2 26.1 125.0 156.7 0 0
Avg Temp (A) 149.2 165.5 167 .4 171.3 1511 171.8 178.6 179.8 181.1 181.5
C (B) 158.7 165.2 168.3 1724 170.6 174 .1 178.1 179.7 181.0 182.0
(C) 155.0 166.1 169.8 172.8 171.3 170.1 179.7 180.2 181.2 181.0
Process (A) 21.7 211 16.1 13.9 12.2 10.6 8.9 7.2 6.7 2.8
Delta (B) 222 200 16.1 13.3 133 106 83 72 6.1 33
C (C) 228 206 16.7 14 .4 12.8 10.0 89 78 6.1 28
Time sec 16.5 16 4 16.5 16.4 235 235 16.5 16 5 16 4 8.6
Avg Temp (A) 119.9 B66.3
C (B) 118.0 B67.2
(c) 123 .1 67 9
50
Process ) 1.7 ~1o.4 §>"‘ Loy,
Delta (B) -10.6 -18.3 o
C (<) -11.1 -18.3
Time sec 325 329




Conveyor out of limit warning

OvenRIDER(r) Data - ORSample

OvenR)p ety »

Company: File Tag: OR_CMPTRNAME_99999 Date: 04/16/2004
o Part T AT
Machine: Numiser: Conveyor Time: 13:36:34
m
Start Temp | Peak Avg | Start Temp Delta Peak Time Above B;—tlcv]:en Conveyor Zones Temp
C C C C C sec sec ( cm/min \ - C
(A) 289 206.2 24 4 1245 154.5 0 0 \ 49.61 6 27.0
(B) 256 208.1 24 4 123.9 153.3 0 0
(C) 33.3 2047 24 4 121.1 148.3 0 0
- Excessive speed (red)
Avg Temp (A) 130.7 130.1 132.6 202.5 206.2 46.3
C (B) 132.7 128.7 129.9 199.9 208.1 60.5
(C) 118.3 127 5 1206 125 Q 204 7 58.5
Proces, A ] 233 17.8 18.3 328 222 294 >/ Shorter time in each zone (blue)
Delta 32.8 18.3 17.8 322 228 272 |
C (C) 30.0 200 70 300 21.7 -26.1
Time sec 42.1 421 418 417 394 491

5
St
fa ) ?Il

T\



Blower failure warning

OvenRIDER(r) Data - ORSample

OvenRp ek »

Company: File Tag: OR_CMPTRNAME_99999 Date: 04/16/2004
. Part S 19-EQ-
Machine: Mhimiber Zona 3 Time: 12:56:04
M.O.L.E.(r
Start Temp | Peak Avg Start Temp Delta Peak Time Above B;—tlwgen Conveyor Zones Temp
C C C C C sec sec cm/min - C
(A) 28.9 2077 24 4 130.0 161.1 0 0 44 54 6 31.0
(B) 26.1 2091 24 4 128.9 1595 0 0
(C) 26.1 2055 24 4 126.1 1545 0 0
AvoTemp | (A) | 1320 131.1 127.6 2037 2077 | sze—t+— Blower failure /nd/cgt/on
c (B) 135.0 130.0 1248 4 : 209.1 61.4 as reduced convection
(C) 118.5 129.0 126.2 184.8 2055 60.2
Process (A) 36.1 18.9 16.7 35.0 233 -33.3
Delta (B) 356 194 5§ 35.0 233 =311
e (C) 333 20.6 16.7 31.1 233 -30.6 S50,
Time sec 469 46.8 46.6 46.5 438 547 & b




OvenRIDER® NL 2+ collects
Machine
process data

- By a Consistent Method
* Built-In Thermocouples

With a Consistent Vehicle
* Pallet is rated for Thousands of Runs

Data is compared statistically over time
* Built-In Statistical Process Control Features

To gauge process conditions remain in spec
* SPC Control Charts & Cp, CpK Process Capability

Such that product Quality is Managed proactively
* Process variance trends are tracked to their assignable cause

Visually displays temperature variances in an oven




OvenfRiDES 2

OvenRIDER® NL 2++ ensures the reflow soldering
process remains in control.
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