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Air control to obtain high core compaction
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Introduction

- Driven by a passion for automotive, 8 years
at Poitras, IATF-certified company.

- Metallurgical Engineer by training

- Started as a laboratory manager and Angelick Dama
progressed into Product and Process Engineering & Process Manager
development. )

- 6 years using MAGMASOFT and leading a
multidisciplinary team:

Tooling design,

Process Control,

Los Anétes

Quality Assurance

Automation A B
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Introduction

- Having team thrives on design and
engineering challenges, Poitras
produce Drivetrain Castings

- Cold box core making (Laempe) and
Vertical molding ( Disamatic)

- At Poitras, we leverage Magmasoft to
enhance our tooling designs and
ensuring our core and casting integrity.

This is why our Customers trust us!!!

«Leveraging the core award»
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Predominant issues, defects observed

Missing sand from the core
creates casting problems

Defect occurs from filling
deficiencies of the core box

Current scenario with 75% scrap
9 cavity box
What is the financial impact?

Rework was done to the casting
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Poitras Core 1
Predominant issues, defects observed : :
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Poitras Core 1

Mame Baseline Worst day
Financial Impact v Core Cost fx) 01384 § 01527 §
Mass of 5and Core D 1 @ 42342 kg 4.2342
Core 5and Loss 12 % 2
Mass of core ) 0.4705 0.4705
Mumber of Cavities 9
Job Cost > Core_Cycle Time ) 78 s 93
4“‘,3?9.0352 Cores per hr Six) 4153846 348.3871
Core Scrap 2 % 73
Core Material Price 0.262 § 0.262
Actual good cores per hr fx) 407.0768 47.0968
36,056.1772 .
Mumber of cycles per shift /(1) 323.0769 270.9677
Core Labor Rate per shift Sfix) 3683077 3 308.9032
Good cores per day Slx) 2,348.6154 1,829.0323
Labor per core Sfix) 01267 § 0.1267
Core Overhead 30 S'hr
Production Requirement Py 286,000 286,000
Cores Produced fx) 291,720 500,500
Job Cost f1¥) 40,379.0852 76,435.2624




Sand Fraction

Poitras Core 1

. —_— ] Empty

Evaluation of filling
- What is occurring >
53.57
- After shooting, it is evident that some 52.14
of the cores in the tooling present low 5071
fraction values at various regions in 49.29
the problematic area. 47.86

-~ Once the scale is adjusted to 35% as 8B

a minimum, the defect becomes clear
and highlights the problematic area.

45.00

43.57

42.14

eeeee

40.71

39.29

37.86

36.43

35.00

v03_d2
Core Shooting, Sand Fraction 12.04

2.000s G
X-Ray: on, range [5.00, 56.50] - MAa\gama




Absolute Sand
Velocity

m/s
0.005249

Poitras Core 1

Evaluation of filling

Empty

2.000

= The movement of sand in these
regions seems to be deficient
compared to other sections

1.864

1.729

1.593

1.457

/"G

Absolute Sand
Velocity

B y

Wi m/s

1.321

1.186

1.050

0.914

0.779

0.643

0.507

0.371

0.236

0.100

v03_d2
Core Shooting, Absolute Sand Velocity

0.0ms G
X-Rav' nn MA M‘

. 9.767e-05

Core Shooting, Absolute Sand Velocity
182.0ms
X-Ray: on
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Poitras Core 1 "
Evaluation of filling

- What causes this behavior?

- Air and sand are being directed into
these passages but due to the large
size and incorrect location of these
vents, sand pre-compacts at these
small cross-sections and interrupts
the sand flow further into the regions
with low compaction
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Evaluation of filling

- Proposal to modify location of air
exhausting points.

- Removed partition venting
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Proposals comparison

- Sand velocities
- increased in areas
highlighted

MIIGMII
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Proposals to avoid pre-compaction and loss of momentum

- “lew = There is no longer a
bottleneck created at
the smallest cross-
sectional areas but a
free passage flow to
compromised zones

) = by |-
R L &
er = J? -

Core Shooting, Sand Fraction Core Shooting, Sand Fraction

2.000s 2000s G B
X-Ray: on X-Ray: on | - G




r] POITRAS

DRIVETRAIN CASTINGS

Core results

Impact of the actions

After: No rework
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Casting results

Impact of the actions

After: No rework




SAND & AIR FLOW

Challenges — In narrow pass, sand may pile up
and will not fill the core
adequately




SAND & AIR FLOW — Upper areas are very difficult to

Challenges fill and need extra “effort” to get
compacted accordingly




SAND & AIR FLOW

Challenges — Direction changes

— Sand flow will reduce it's energy
at the time of impact to change
directions
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Core 2

Tooling performance and optimization
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Core 2

A similar defect a similar solution?

— Previous production with 25% to
35% core scrap.

— Needed rework with putty in defect
areas



Sand Fraction

Core 2

Shooting defects

56.5

Sand Fraction

565

Empty 38.11
34.43
30.75

27.07

23.39
19.71
16.04
12.36

8.68

25.00
o Zycle 1, Core Shooting, Sand Fraction 0.01

Cycle 4, Core Shooting, Sand Fraction 0.01
3.000s
X-Ray: on, range [25.00, 56.50] - Al G«




Max. Adsorbed
O r e Curing Gas
g/l
0.8765

Gassing defects

Empty

0.7500
0.6993
0.6486

0.5979

0.5471

0.4964

0.4457

0.3950

0.3443

0.2936

0.2429

0.1921

0.1414

0.0907

0.0400

v07
Cycle 1, Core Curing, Max. Adsorbed Curing Gas 0.0005741
2.900s

X-Ray: on, range [0.04, 0.88] g/I MAGMA
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Production data 6 cavities
A

4 cavities «— /7 N\
Core2 Coremaking 6 Cavities 17532?; 583,
21-Dec; 403 31-Jan; 672; 6 Cavities 28-Feb; 3396, 22-Ma.r; retirement
4500 | Seal parting Ajust T° (Sand&Resine) - Reduce vents quantiies 3858; (Fernand with 47 750
fine witn from 228 to 54 years of 700
4000 deu)ée -20% weight reduction 650
vents
3500 @ Remove =C=C=C=C=C=C 600
additive 550
3000
500
2500 450
2000 oNiar 461 400
-\Mar, )
Extend the ejectors 1-May: 350
1500 -May;
6 Cavities 448; 300
1000 —1 21Feb; Quickeon 250
4-Jan; 374 3312, 8-Mar; 242; 200
500 Resine 1,1% to 0,9% gas leakage due to cope and drag
alignment 150
0 100
UOOOOOOOCCCCCCCCCQ.QQ.QQ.QEEEEEaaaaaaaaaaaa>~>\>~>\>\>\>\>\>\>\cCCE
8808080888559 33 333ttt =224 2232222222223333
OrYARINEY T PHC2RBHLONHEL O YIYERTCYEIGERIAAn v dIgn AT
4 Cavities 6 Cavities New corebox
TOTAL Corelday  =—@=TOTAL Cycle/day G



Cost comparison
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Marmne Baseline Worst case 4 Cavities
¥ Core Cost fx) 02993 3 0.4033
Mass of 5and Core 1D 1 @ 13027 kg 27
Core 5and Loss 12 % 2
Mass of core 0 02171 0.3257
MNumber of Cavities G 4
Job Cost >  Core_Cycle_Time £ 120 140
102,758.7856 Cores per hr fx) 180 1028571
Core Scrap 5 % 25
Core Material Price 0.19 3

62,074.8348 Actual good cores per hr S 171 77.1429
Murmber of cycles pershift ~ f{x) 210 180
Core Labor Rate per shift ) 2394 § 205.2
Good cores per day Six 3,591 1,620
Labor per core S 019 % 0.285

Core Overhead 50 S/hr
Production Requirement P/ 327,000 327,000
Cores Produced Six) 343,350 A08, 750
Job Cost SN 102,758.7856 164,833.6204




Reduction of
defects/cost
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Proposals to avoid pre-compaction and loss of momentum

90 % GOOD, 10% small defect
Random cavity , need small
reparation with.

Sand Fraction

56.5
Empty

56.50

55.68

54.86

54.04

53.21

52.39

51.57

50.75

49.93

49.11

48.29

47.46

46.64

45.82

45.00

v26
Cycle 1, Core Shooting, Sand Fraction
3.000s

X-Ray: off MAGMA

MIIGMII
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Comparison of Baseline

Proposals to avoid pre-compaction and loss of momentum

75 % GOOD
Max. Adsorbed H
zurin;g’a:— 25% have low adsorption of
g/l amine.
1.055

Need higher gassing time /

=Py quantity to have 100% GOOD

1.200
1.136
1.071
1.007
0.943

0.879

0.814

0.750

0.686

0.621

0.557

0.493

0.429

0.364

4 0.300

v26
Cycle 1, Core Curing, Max. Adsorbed Curing Gas
3.000s

X-Ray: on, range [0.29, 1.20] g/| MAGMA o A - MAGMA

0.179
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Comparison of Baseline

Issues after 24 hours of production
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Comparison of Baseline

Issues after 24 hours of production

Max. Adsorbed
Curing Gas

g/l
1.055

Empty

1.200
1.136
1.071
1.007
0.943

0.879

0.814
0.750
0.686
0.621
0.557
0.493
0.429
0.364

0.300

v26
Cycle 1, Core Curing, Max. Adsorbed Curing Gas

3.000s G
X-Ray: on, range [0.29, 1.20] g/I Ma\gma
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Short list of benefits

Optimized performance

— Core weight was reduced
— This reduction amounted to around 23% sand mass

— Core quality is much better (85% of time and 15% need to patch with putty)

— The final vents configuration has 9 x 6 = 54 total, before 38 per cavity =
228 total.

— Definitely, vents location is more important than quantity!
— Optimized corebox weight (decreased over 40%).
— Removed the usage of additive



Cost comparison

MName Baseline Worst case 4 Cavities Mew Baseline
v Core Cost S 02993 § 0.4033 0.2335
Mass of Sand Core D 1 @ 13027 kg 1.0363
Core Sand Loss 1.2 %
Mass of core Sx) 0.217 0.3257 0.1727
Number of Cavities ] 4
»  Core_Cycle_Time fx) 120 s 140 110
Cores per hr S 180 02.8571 196.3636
Core Scrap 5 % 25
Core Material Price 019§ 0.18
Actual good cores per hr S m 77.1429 186.3453
Mumber of cycles per shift ~ /1¥) 210 180 229.0909
Core Labor Rate per shift Jix) 2394 § 205.2 261.1636
Good cores per day A 3,591 1,620 3,917.4545
Labor per core S 019 § 0.285
Core Overhead 50 S/hr
Production Requirement P/Y 327,000
v  Cores Produced flx) 343,350 408,750
Job Cost %) 102,758.7856 164,833.6204 i 80,172.8849

POITRAS

DRIVETRAIN CASTINGS

+84.6k CA$

Worst case difference of

+22.5k CA$

Optimized difference of

G



Thank you for
your attention.
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