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Preface

Injectech Industries is pleased to provide our vendors with a copy of our Tool Standards Manual.

All purchase orders for production tools will reference this manual. We request that you review its contents and
be sure to incorporate its parameters in to your quotation, design, and fabrication of all future tools you will be
requested to build.

We fedl that this manual contains essential and basic information you must have in determining the design,
construction, and acceptance levels of production tools, which you will be building for Injectech Industries Inc.,
it isnot intended to be absolute. Therefore, your independent analysis of our requirement and suggested
changes and improvements are welcome.

This manual should not be misconstrued as a means of relieving the Vendor of the responsibility of producing a
quality mould. Any departure from the standards outlined in this manual must be approved in writing by
Injectech Industries Inc.. As additions, changes, and/or deletions are made to this manual, copies will be
updated and sent to al Vendors. We appreciate the efforts and cooperation of our tool Vendors.
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General Statements

All tools should be quoted for operation by Injectech Industries Inc. facility.
All tools must be 100% production capable upon arrival at Injectech Industries Inc. facility.
All tools must use either all standard Imperia screw sizes or all standard metric screw sizes throughout.

Any deviation from these standards must be authorized, in writing, by Injectech Industries Inc.. Any
costs incurred to bring the tools up to standard will be charged to the vendor.

Injectech Industries Inc. will provide machine information at the time a purchase order is released.

All tools must meet the quoted cycle time.

Unless stated otherwise all mould tryouts are the responsibility of the vendor.

The vendor is responsible for producing atool that will produce parts that are within part print tolerances
and statistical requirements. If the subject parts cannot be made according to approved tool design, the

necessary corrections and / or additions to the tool will be made at the vendor’ s expense.

All tool designs are the property of Injectech Industries Inc. and should not (in total or in part) be given
to another company or duplicated without written approval of Injectech Industries Inc.

The vendor is responsible for the submission of weekly progress reports.

Vendor isresponsible for the completion and submission of the Mould Assembly Check off list at the
time of mould delivery.

All tools are subject to late delivery penalty charges, the break down is as

follows, late tooling is subject to 5% reduction of overal tooling cost. Tooling late
more than two (2) business days will result in a 3% daily reduction of the fina 1/3
tooling charge for every day the tool is late thereafter.
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Design Requirement

1.

6.

All mould components are standard decimal size unless otherwise stated, in the
cases where Hasco components are used.

All mould inserts, dlides, and lifters are to be one hundred percent detailed.

All important detail designs must be ballooned with split indicators containing the
detail and the sheet that it is dimensioned on.

Each sheet of a design must contain Injectech Industries Inc. title block in the
lower right hand corner. The tool number provided on the purchase order isto
be placed in each drawing title block (Appendix 9 - 2).

A preliminary design (layout) of the mould is to be submitted by the Vendor to Injectech
Industries Inc. for approval, before the design is completed. The preliminary
design should include the following:

Plan of cavity

Plan of core

Plan of mould open

Parting line vent layout

Longitudinal cross section

Part position

Runner system and gating

Valve gate cross section ( if applicable)
Parting lines

Water lines ((if multi layered a 3D schematic must be provided )
Part gjection

Tie bar location on Core and Cavity drawings
Support pillars

Thefina design of the mould isto be submitted by the Vendor to Injectech Industries
Inc. for final approval, before the actual tool build begins.



Design Requirements

Ta

7D.

7c.

10.

11.

12.

Complete Mould electronic math data as follows

All 2D and 3D files generated in the mould design and construction.

A copy of thefinal design isforwarded to Injectech Industries Inc. with the delivery of the mould.

Any changes during the tool construction should be documented on the original designs. All printsareto
bein English. The Vendor provides origina plots, a copy of the data on disk, or STP file, and a bill of
materials that details what isin the mould.

The bill of materials (material list) should include:

The information to be stamped on the operator side of the mould
Vendor name and vendor mould number

Part name and part number

Number of cavities

Mould weight

Shut height

Date wheel

If ahot runner is used in the mould a plate must be mounted indicating the different zones, hot drops, and
manifold(s) including the electrical schematic.

If asequential core pull isrequired the sequences must be clearly specified and must also be stamped on
the mould on the operator side.

No steel can be cut without the approval of Injectech Industries Inc.

Design approval by Injectech Industries Inc. does not relieve the Vendor of accountability for proper tool
function and dimensional accuracy.

The mould design isto include provisions for cavity 1.D. No., Moulder I.D., part No., and Shot counters.
Date stamps to be included on moulds specified by Injectech Industries Inc.

The shrinkage factor for al drawings will be approved by Injectech Industries Inc. when not supplied by
Injectech Industries Inc.

The standard locating ring size of 4’ O.D. with 2" 1.D. should be used unless otherwise directed by
Injectech Industries Inc.
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M ould Base I nfor mation

1.

A standard DME No. 2 or Standard Hasco steel mould base, or an Injectech Industries Inc. equivaent
must be used.

Use DME No. 2 or Hasco 2162 grade steel, or an Injectech Industries Inc. equivalent for any mould base
fabricated by the Vendor.

Use standard DME or Hasco leader pins and bushings, or an Injectech Industries Inc. equivalent for any
mould base fabricated by the VVendor.

0  Leader pins should betaller than any standing horn pins or contoured parting lines.

Offset one (1) or change the diameter on one (1) leader pin to prevent the mould from being assembled
misaligned.

Plates must be identified, by stamping a“0” on the SAME corner of EACH plate.

Provide a minimum of two (2) pry bar relief slots, sufficient for opening the mould between the plates.
Provide tapped holes on all four (4) sides of the mould base for handling purposes. On moulds larger than
16"x16” provide 2 tapped holes on the operator and far side of the mould on both the A and B halves of
the mould. All holes should be of the size to lift the total weight of the mould

Recommended thread size and pitch of mould lifting holes:

Mould Weight (Lbs) Thread Size & Pitch  Minimum Depth

0-500 Yo' - 13 1y
500 - 1800 ¥4 - 10 1v "
1800 - 3300 1"-8 1v2 "
2000 — 5000 1Ya-7 137
5000 — 8000 1%-6 29"

One lifting bracket should be attached to the top of the mould with the eyebolt hole as near the center of
gravity as possible to facilitate a one point lift location for mould setup.

Install brass tags on the mould parallels containing the following information.

*Part *Cavity *Mould Weight ~ *Shut Height
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0.

10.

11.

12.

13.

14.

15.

16.

17.

18.

A (Red) safety strap should be located on the operator side of the mould.
All mould parting lines must be interlocked.

Sprue bushing or Valve Gate must be located bel ow locator ring height.
Vendor will ensure that mould opens and closes freely unaided.

All moulds with electrical connectors on boxes will have mould lifting hole location so as not to interfer
with these components.

Adequate support pillars are to be used. The clearance hole in the gjector plates shall be a minimum of
.125-inch diameter larger than the support pillar and the support pillar shall be fastened to the clamping
plate with a cap screw.

All moulds shall be constructed to allow unobstructed access to the mould clamping slots, with clamping
slotson al 4 sides. Mould components should not be positioned on the mould as to interfere with this
access.

All moulds with protruding mould components (hydraulic cylinders etc.) will have adequate mould
supports, to support the mould when removed from the machine preventing damage to the components.

All moulds will have adequate venting slots for the leader pins when engaged in the leader pin bushings.

All moulds must have arecessed shot counter



N Injectech

Chapter 3
Ejection
System



Ejection System

1.

10.

Ejector housing is to be designed and constructed as a complete unit.
1.1 Top end of gector housing isto have a clear cover.
Moulds with gjection elements below a slide will have positive early gector returns.

Knock out holesto be 1 1/8" diameter. Injectech Industries Inc. will specify knock out hole pattern when
reverse gection design is not used.
3.1 Standard Moulding machine knock out pattern to be used as outlined on page 9 — 8.

Knock out adapters are installed per Injectech Industries Inc. specifications (Appendix 9 - 4)
Ejector systems must have guided gector assemblies.

Stop blocksto limit gjector stroke and stop buttons to be installed where applicable and placed in such a
pattern to prevent the buckling of the gector plate.
6.1 Thelargest diameter gector pins should be used and be strategically positioned.

6.2 Ejector return springs are not to exceed maximum deflection per the manufacturers specifications,
with 20% safety margin.
o All reverse gection systems should be hydraulically driven, unless authorized in writing by Injectech
Industries Inc. No tied in gection systems allowed.

Moulds with reverse g ection will have gector system actuated using two (2) standard hydraulic cylinders
with standard fittings. Hydraulic cylinders will be fitted with hydraulic quick disconnect fittings for quick
mould change. A female hydraulic fitting will be installed on the "retract" side of the cylinder. A male
hydraulic fitting will be installed on the "gect” side of the cylinder (Appendix 9 - 3). A manifold should
be installed for ease of hook up. Use paralel when possible.

Lock screws are to be provided on reverse g ection gector plate to allow for assembly and disassembly of
hydraulic cylinders.

A proximity switch should be installed within the gjector housing, with wires channeled to the back of the
mould.

Vendor isto ensure the gjector system operates smoothly without binding. Systems with springs are to be
tested without springs to ensure proper operation of the system then replace the springs.
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Coresand Cavities

1.

10.

11.

12.

13.

No welding is permitted on either the core or cavity inserts without the written approval
of Injectech Industries Inc.

Materia for Cores and Cavities as follows

AlSI type S-7 tool steel (Hardness: Rockwell “C” 50-54)
AlSI type H-13 tool steel (Hardness Rockwell “C” 48-52)
AlSI type P-20 pre-hardened tool stedl.

Cores and cavities must have adequate cooling to ensure optimum production capability of the mould
(See "Cooling System™ for specific detail).

Cores and cavities are to be designed with sufficient base size and fastening to ensure stability during
gjection cycle.

Hard chrome plating or hard surface coating of the cavity and core may be required for the running of
Corrosive materials or where release is afactor, or subject to wear due to fillers. Coating requirements
will be specified by Injectech Industries Inc.

When applicable, cores and cavities are to be individually inserted.

Part surfaces are to be free of undercuts unless approved in design.

Final polishing to be in line of draw to allow maximum release of the part.

A standard finish of SPE/SPI 3isrequired on all cores and cavities, or otherwise
specified by Injectech Industries Inc.

Cores and cavities must be properly vented to prevent gas entrapment and/or

to assure proper filling of the cavity, particularly in areas with deep ribs or pockets
inserts may be used for better venting.

Multi cavity moulds will require individual cavity or core number identification

Small standing steel and / or critical areas of the cores and cavities are to be individually inserted.

All irregular shaped core pins must be keyed to prevent rotation.
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Slidesand Lifters

1.

10.

11.

12.

13.

No weld is permitted on either the slides or lifters without the written approval of Injectech Industries
Inc.

Unless otherwise specified, slides are to be fabricated from the following material and heat treat as
specified: S7 Steel Rockwell “C” 54 - 56.

Slides must be equipped with a positive locking device, sufficient to eliminate movement during the
gjection cycle. DME PSL0001 type.

Slides must be equipped with a positive holding device to keep slides in position while the mould is open

. reference DME latch type catalog page K-40, part number PSL-000#. Any deviation from this style

device must be approved by Injectech Industries Inc.

Slides must have adequate cooling to insure optimum production capability of the mould (see "Cooling
System” for specific detail).

Slides should be mechanically actuated. Hydraulic actuation isto be used only with the approval of
Injectech Industries Inc.

Slides will be designed so that they may be removed at the moulding machine.

The materia for the heel blocks must differ from that of the slide. Use the following material and heat
treat as specified.

AlSI Type O1 Tool Steel heat-treated to 56-58 Rockwell “C” or the heel blocks may be made from
Nak-55 or P-20 with a Lamina, or harden AISI Type O1 Tool Stedl heat treated to 48-50 Rockwell “C”
wear plate.

Wear plates are to be located under al dlides, use Laminaor AlSI Type O1 Tool steel heat-treated to
48-50 Rockwell “C”.

To fabricate the dlide gibs use AMPCO 18 or AlISI Type O1 Tool heat-treated to 56-58 Rockwell “C”.
All gibsto have "jack screw holes'.

A center key, in addition to the slide gibs, isto be used to guide all slides whenever the width of the slide
exceeds the length.

Wear plates and gibs must contain grease grooves.



Slidesand Lifters

14.

14.

16.

17.

Horn pin must be standard DME, or standard Hasco, or an equivaent approved by Injectech Industries
Inc. Useaslarge adiameter as possible.

Unless otherwise specified, lifters are to be fabricated from the following material and heat treat as
specified: S7 Steel Rockwell 54-56.

Lifters must be designed with positive return.

Slides mechanical, or hydraulic operated should have a proximity switch to signal full "retract” position
and full “forward” position.
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Cooling System

1.  Water lines must be dimensionally located on the design drawings.

2. Mould water lines are to have quick disconnect fittings. The disconnect orifice size will be specified by
Injectech Industries Inc.

2.1 Quick disconnect fittings should be recessed below mould base surface to prevent damage to the
fittings.

2.2 Recess bore diameter to be large enough for easy connection of and disconnection of water hose
connector.

3. It isrecognized that ideal cooling patternsin the mould are sometimes not possible. Every effort should
be made to assure even cooling and avoid creating areas in the mould that create an uneven exchange.

3.1 Water circuits should be as short as possible.
3.2 Cavity and core support plates should be sufficiently cooled.

3.3 All water baffles should be made of brass. Diverter plugs to be made of brass and to have stainless
steel distance rods.

3.4 All water fittings should be on the Non-Operator side of tool and |eave adequate location for clamping
of the mould to the machine platen.(see machine platen drawing for detail)

4.  Water inlets and outlets must be stamped with numbers for different zones.
Eg: 1lin, lout, 2in, 2out, et.

5.  Water line disconnects fittings and related piping will be permanent parts of the tool.

6.  Water lines must be designed to achieve constant cooling throughout the moulding area and for proper
"turbulent flow" of the water through the mould.

7.  Water lines must not interfer with the quick change clamps.

®©

If ©@Q@ings are used in the mould, they must be clearly identified in the design, noting the 1.D., O.D., and
thickness with specific detail included in the bill of materials. A complete, spare set of ©@@ingsisto be
provided with the mould where the ©@@ings are a special order item.
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Valve Gates and Runners

Valve Gates

All gate types must be approved by Injectech Industries Inc..

Unless otherwise specified, al sprue bushings will use 1/2" spherical radius.
The mould must meet standard construction specifications per the manufacturer.
Proper care should be taken to prevent pinching of wires or thermocouple.

4.1 All wires should be retained in a channd machined into the mould base, the channel to have a cover
secured in place with screws.

Any excess wiring from the heaters should be compactly stored; valve gate wiring must not be exposed.
thermocouple wires must not be modified from manufacturers specifications.

Electrical connections to be DME Mould Power Input connector (part #PIC5G), and DME Thermocouple
connector (part # MTC5G).

Electrical connections are to be mounted on mould TOP. The Mould Power Input and Thermocouple
connectors should be mounted in a DME mounting box (part # PTC5-TBG).

Valve actuating cylinders should have quick disconnect fittings:
-Pneumatic valve gates should have the following quick disconnect fittings:
* Air quick disconnect male plug on both the in and out lines.

* Thread sizeand type: /4" NPT

-Hydraulic valve gates will have fittings specified by Injectech Industries Inc.dependant on system used.



Valve Gates and Runners

10.

11.

12.

Cold Runners
All gate types must be approved by Injectech Industries Inc.
Unless otherwise specified, al sprue bushings will use 1/2" spherical radius.
All runner systems must be balanced unless otherwise instructed by Injectech Industries Inc..
The runner system must minimize material usage while still using acceptable moulding practices.
Provide a cold slug well for the sprue and at the end of the runner.
Runners will be provided with adequate gjection for proper removal from the mould.
A sprue puller will be used to ensure removal of the spure from the spure bushing.

A standard DME or standard Hasco sprue bushing, or an Injectech Industries Inc. approved equivalent
must be used.

On multi-cavity moulds, runner shutoff must be installed (Appendix 9 - 5).
Runner systems will be provided with adequate venting.

Jack out screws to be placed into runner bar to allow for runner bar removal with mould in the moulding
machine.

Runners must be fully round. Trapezoidal runners can be used only with Iniectech Industries Inc.
Approva. No other runner cross sections will be allowed.



Valve Gates and Runners

Hot Runner

1. All gate types must be approved by Injectech Industries Inc.

2. Unless otherwise specified, al sprue bushings will use 1/2" spherical radius.

3. Injectech Industries Inc. specified hot runner systems will be used.

4.  The mould must meet standard construction specifications per the hot runner manufacturer.
5. Proper care should be taken to prevent pinching or damaging the wires or thermocouple.

5.1 Wires should be retained in a channel machined into the mould base, the channel to have a cover held
in position with screw.

6.  Any excesswiring from the heaters should be compactly stored. Thermocouple wires must not be
modified from manufacturers specifications.

7. Electrical connections to be DME Mould Power Input Connector (part #PIC8G), and DME Thermocouple
Connector (part #MTC8G).

8. Electrical connectors are mounted on mould Top.

9. A drainage channel to be included into the bottom of the manifold pocket to allow for any water
condensation to drain off.
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Part Runner and Disposal

1.

All cavities should be sub-gated whenever the part design will permit to facilitate part and runner
separation.

Mould must run Automatically, without machine operator.
All parts and runner systems must fall freely from the mould to facilitate continuous operation of the
mould. Any mould which because of part design, cannot be designed to run automatically must be

reviewed and approved by Injectech Industries Inc.

All family multicavity moulds should be designed so that the similar parts are located in the same area of
the tool to facilitate part separation when gecting parts from mould.
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Tool Tryouts

1.

2.

An Injectech Industries Inc. representative is to be present at all tool tryouts unless otherwise arranged.
Prior approval of the tryout facility must be received from Injectech Industries Inc.
Injectech Industries Inc. will furnish tryout material for all tooling, unless otherwise agreed upon.

If the material is furnish by the vendor, a certification for the tryout material must accompany samples
being submitted.

A completed Injectech Industries Inc. Process Parameter Set Up Sheet must accompany samples being
submitted (Appendix 9 - 7)

Thefollowing isalist of sampling machine requirements for tool tryout:
Machine should be capable of appropriate clamp tonnage and shot capacity for part being run.
Plasticizing screw should be general purpose.
Injection control should be a closed |oop micro-processor.
Injection velocity control should have at least five discrete steps.
Screw tip should be sliding ring.
Machine must be capable of running full automatic.
Machine should be capable of operating the valve gate fully automatic.
Machine nozzle tip should be /2" radius with properly sized orifice.
A multi zone hot runner control or equipment should be available.

Appropriate temperature control unit should be available to meet the
requirements of the mould.

In the case of reverse gjection, the machine must have "core pull” functions: core pull should be capable
of high pressure and able to recognize Injectech Industries Inc. proximity switches.
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Tool Standards

TITLE:

Customer:
Part Name: Tool Designer:
Part No. Design
Number:

ECN No. Material:
Number of Shrinkage:
Cavities:
Mold Type:

SIzE |Date: Tool No.

E
SCALE: [B)"aW" SHEET OF SHEETS
v

Title Block
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Tool Standards

Hydraulic quick connect fittings. Burning type SM-252-6FP
SM-251-6FP

Air quick connect fittings: Dicksontype DCP-21

Proximity switch: Burgesstype V3-101
V9
9504
Z-1SG-67-K
DME Thinswitch TSW220

Water quick connect fittings: DME P200 series or P300 type.
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CVPL -100 Progressive Components
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Process Parameter Sheet
Tool Tryout

#13$
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Mould Assembly Check List

YES

NO

Notes for all NO answers

/Are Pry bar slots located in a position which will insure

1 mould separation without damaging components or seal
offs?
Are eye bolt holes installed and located according to
2 Tooling Standards for mould weight and safe handling
and are threads to the proper depth requirement?
Mold Weight
2b Eyebolt Dia All Four Sides
3 Have safety straps and tapped strap retainer hole been
installed?
4 Have the mould plates been properly machined to carry
all vents to atmosphere?
5 Have all mould plates been deburred and chamfered?
6 Are all wires properly channeled and covered to prevent
damage?
7 Are all runners radiused and polished?
8 Have all core and cavity inserts been deburred and
chamfered?
9 Have all core and cavity inserts been polished as
specified?
10 Has the parting line seal off been checked and verified?
11 Do all slides move freely?
12 Is all engraving present as specified?
13 Are the ejector plates deburred and chamfered?
14 Are the machine knock out holes to correct pattern in
clamp plate?
15 IAre the machine knock out holes in the ejector plate
tapped and the correct size?
16 Does the ejector plate move freely on guide pins?
17 Do the ejector pins fit properly and move freely?
18 Is the clamp slot the correct depth?
Record Depth
‘19 \With ejector pins in place are all ejector pin holes
square and not bell mouth?
20 Has each water circuit been check individually not
looped together ?
21 Are all water fittings been installed as specified ?
22 Are all water circuits labeled "In" and "out" according to
each circuit ?
23 Do leader pins enter bushings before cavity and core
seal offs engage ?
24 Are all Hydraulic fittings installed as specified?
25 Are the sensors installed on the Cores & Ejector Plate?
25 Has each Hydraulic circuit been checked?
26 Is the Hot Runner Connector box installed?
27 Are the Hot Runner Zones Identified?
o8 Have all micro switches been properly set and checked

using a continuity meter?

Checked by:

Date:

Part Number:

Mould Number:
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TEL: (705) 737-2242
FAX: (705) 737-4523
E-Mail: Injectech@injectech.com

In consideration of Injectech doing business with Supplier, Supplier shall sign below to confirm and acceptance
of the standards set forth in this manual.

SUPPLIER’'S NAME:

Signature of Authorized Representative:

Print Name:

Title: Date:

Please return a signed copy to Debbie Dempster at the address above or viaemail at ddempster @injectech.com



