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Night Vision

pDriver EventData Active
Alertness Recorder Cabin Noise Cabin Entertainment

Monitoring Auto-Dimming Suppression Environment System

Windshield

Head-U
Wiper Control il

Dizsplay

Airbag Engine
Deployment Control  Parental

Cnnlmls
Adaptive Front
Ughnng

Adaptive Cruise —_— ._

Automatic
Braking

Electric
Power Steering

Electronic Throttle idle

Control Stop/Start
Electronic
Valve
Timing

Active
vibration Keyless
Control  Entry /. S“tem Tire Braking

Cylinder
De-activation

Mirror Controls
Accident Battery
Recorder Interior Voice/Data Management
nghtlng Cummu nications
Instrument
Cluster Correcmn
Electronic
T Il Collection

— Dlgltal Turn Signals

Navigation
System

Security System

-h-"‘-b.-__
\ Active Exhaust

MNoise Suppression

Ehdmh Antilr.\ck Active Suspension
Transmission Stability Braking Hill-Hold
Control Control

Remaote Control
Seat Position

Regenerative
Control Parking -

Blindspot Departuf! Pressure
Detection Wamning Yaw Monitoring
Control
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Growth of Electronics in Vehicles
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Electrical drives Transmission
(e.g. mirror, seat, sun roof, coqlrol
izl wfim' Connectivity A"Km.' e
Airbag s, I 7 /
TV module | ADAS
[ (e.g. ACC, parking sensor,
olind spot detection, radar,
lane change assistance

Trunk
latches

lighting

/7 /
Diagnosis unit
/S ~~ LED lighting
Climate control \
/ Keyless entry,
Dashboard | central lock,
| immobilizer Bus interface protection

Telematics, multimedia, infotainment, ABS, ESP, TPMS,
GPS, navigation, E-call, tracking & electro-hydraulic brake,
car alarm system traction control
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feassembly/
Recertify

oProcess
optimization
oFulfillment

Reverse Logistics

oCore evaluation and
grading

Inspection

oFunctional
diagnostics

®Remaining life
analysis
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Cleaning

o Match process to substrate
o What is the material made of?
® What process is optimal?
® Choices

o Aqueous

o Solvent

o Semi-Aqueous
o Equipment
® What is the next process?
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BEFORE
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Solder Bumps

Substrate
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Task solvent degreaser (kWh)

aqueous degreaser (kWh)

deionize & heat water 0
operate degreaser 4
drying 0
wastewater treatment 0
total electrical use/hr 4
total electrical use/month 640
stand-by electrical use/day 16
stand-by electrical use/month 512
Total process electrical use/month 1152
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,-. Chemical Surface Viscosity, cP  Specific Latin Heat, Flashpt Solvency
: Tension Gravity cal/g (KB)
‘_‘\_--‘
P Y Water 72.80 1.00 1.00 543.00 N/A 6.50
BN, A
§ ’@ Acetone 25.20 0.31 0.78 123.80 -20.00 6.50
e
ﬁ}“’ Isopropyl Alcohol 22.10 1.06 0.81 167.70 53.60 N/A
| ;[ TCE 26.40 0.79 1.46 56.40 N/A 129.00
L npe 25.90 049 135 5880  N/A  125.00
- HFE 14.00 0.67 1.52 30.00 N/A 10.00
h HFC Blend 18.80 0.47 1.34 85.00 N/A 50.00
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Freeboard Water to Drain

2 . —f
Chiller Coils —* orTreatment

Primary

Cong;rl‘ssmg Distill Throug{\. Primary Water
/ Separator

Solvent
—¥ . +«— Condensate
Return Loop

Super Heat
Coils

Boil Sump

S a—— |

Heaters U/STransducers

Hubbard-Hal

Chemistry & Expertise for Manufacturing’s Toughest Problems.




Water Hydrocarbon Fluorinated Chlorinated Solvents
solvents Solvents
Inexpensive Inexpensive Expensive Inexpensive

Readily available

Safe

Wastewater treatment
required

Drying required
Large footprint

Energy consumer

Aggressive cleaning

Fast drying

Special equipment
needed

Flammable

VOC's

Mild/aggressive
cleaning

Fast drying

Drop-in most
machines

cool-to-touch
Non-flammable

Non-hazardous
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Aggressive cleaning

Fast drying

Works in all degreasers, some
mod.

Non-flammable
Hazardous

Regulated




[ = jdavis@hubbardhall.com
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