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“The automotive aluminum market is projected to grow at a CAGR of 8.8%
from 2016 to 2026, in terms of value.”
Automotive Aluminum Market by Product Form, Application, Vehicle
Type, Region - Global Forecast to 2026

Ford Motor Co. Is exploring wider use of aluminum
On its next-generation F-150 pickup to trim 700 pounds
The Wall Street Journal

New materials playing in the Golf VIl (2018) an important role: aluminum
instead of steel or plastic instead of aluminum should reduce mainly
weight and of course fuel consumption.

Auto-Bild Journal

Evolution of Average Aluminum Content per Car

Produced in Europe
Kg Aluminum per Car
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Traditional Zinc Phosphating Process Fresh mno

Direction of conveyor travel
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Alkaline Cleaning Water Surface Zlnc Water Rlnses Posl DIIRO
Spray/immersion Rinses Conditioner Phosphate Treatment Rinses
Fresh

Brownfield Conversion Process / DI (RG halo

Direction of conveyor travel

i T WX

Alkaline Clennlng Water Rinsing Zirconium DI Water Decommission Stnges
Spray/immersion Conversion Coating  Recirc./Fresh
“Thin Film” Pretreatment Process Fresh Halo

Direction of conveyor travel
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Alkallne CIeanmg Water Rlnses Thin F|Im DIIRO Water Rlnses
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(M=Fe, Zn)
R TR ETH
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CPA7 3 T8
=pH = 3.8-4.8
SRAE = 13-430C o R e s KT

=fi} [A] = 30-180 5

> Gened



| A B AR T R
P i A 2

R E Y5

V2 HLAN 20 — 150 mg/m?
o FHL A B 40 — 300 mg/m?
o A B 40 — 300 mg/m?
B R 40 — 300 mg/m2
LE 10 — 100mg/m2
EHIS B R E R

off [i1] 30-180 i)

WET 15-100 ppm 3

*pH 3.8-4.8 1

-Cu 5-15 ppm —S 1} cRrs, EG, HDG
oZr 100-200ppm N

*Polymer 1.2-1.6 pts




Frequency

Iﬁﬁﬁﬁﬁﬁmﬁ%
yeE s Ak

Capability Histogram

Are the data inside the limits? Process Characterization
st UsL Before After Change
Before TotalN 60 60
— 25 Subgroup size 4 4
20 Mean 3371 27517 -0.61933
StDev (overal) 11029 097394  -0.12895
15 StDev (within) 1.0496  0.79370  -0.25594
; —\t\ 10
]‘: 5 Capability Statistics
= Before After Change :
After
25 Actual (overal) B.M-NT 1820 B.M-NT 1850
Ppk 0.79 0.94 0.15
20 % Out of spec (obs) 3.33 0.00 -3.33
" 15 . t% tc;uz ;i: :_p.)ac (exp) 0.97 0.28 -0.69
4 ) 'oten in,
f 10 Cpk 0.83 1.16 0.32 CRS, 6 weeks PV1210
I_'d 5 % Out of spec (exp) 0.68 0.03 -0.65
- T T T T

0.0 15 3.0 4.’5 6.0 7.5 9.0
mmcreep

= Actual (overall) capabilty is what the customer experiences.

Potential (within) capability is what could be achieved if
process shifts and drifts were eliminated.
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Water Rinses TecTalis DI Water Rinses
Spray and Immersion Immersion Recirc./Fresh
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: M3, MBS (95%HDG, 5% CRS)
: Bonderite C-AK T-52/25000, Bonderite M-NT 1800
: PPG

: 201359H
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Deluge/Spray Cleaning Water Rinses
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TecTalls DI Water Rinses
Immersion Recirc./Fresh

» BREAPERN T /| EEBEREN

: B

- YLERECT6 (90%AIl, 5%CRS, 5%HDG)
LB TIXTS, HTE (90% HDG/EG, 10% CRS)

: Bonderite C-AK T-51/51-S, Bonderite M-NT 1820

: PPG

: 2015%2H
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:)ni::zfsion Cleaning Water Rinses TecTalis DI Water Rinses
o P/ Huht C ARIRE | BMNEIE
o MEFR BB )
o ZERIFEM . RIEX5, KFEX7 (100%CRS)
° HIKbHE : Bonderite C-AK 7163/51-S, Bonderite M-NT 1820
o HJK : Nippon Paint
*  FFURETE] - 20154E12H
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Cleaner Act.  Zinc Pass.
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