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1997 DIE CAST
PRODUCT
STANDARDS

NADCA’s Product Specification Standards for
Die Castings manual! presents the latest design
standards and guidelines to aid product engi-
neers and specifiers in preplanning the pro-
duction of their part designs as die castings.
Published by the North American Die Cast-
ing Association, the 1997 198-page reference is
a major expansion of valuable specification,
quality assurance and purchasing guidance—
a companion to the DDC OEM Design Source-
book. It now includes Miniature, Semi-Solid
and Squeeze casting data. It can help assure
that your designs are producible to your exact
requirements at the most economical cost.
This bulletin summarizes the important
content of the major sections of the new Prod-
uct Standards manual. The manual is available
at special discounts from any DDC custom die
caster, or can be purchased from the DDC.

1. Material Selection: Recycling

Facts on this important new requirement for
manufacturing process and material! selection
are presented in this introductory section. Die
casting alloys offer the designer concerned
with recyclability the most advanta-
geous material options—both in terms
of the post<onsumer origins of the raw
material and its potential for efficent re-
cycling at the end of useful product life.
Not all product engineers are aware that
nearly 95% of all aluminum die castings pro-
duced in North America are cast from post-
consumer reclaimed aluminum. And that
these die castings are being recycled, through

Summoary of the new NADCA
stemdards momual, essenticd
OEM resource now expcmnded
o include Miniature, Semi-
Solid, and Squeeze casting

a well-established reclamation infrastructure,
and cast into similar high-performance parts.

I
2. Tooling for Die Casting

Understanding the unique tooling require-
ments for die cast part production and trim-
ming can result in significant savings.

This section describes the range of die
casting dies and die materials commaonly
used, with specific recommendation depend-
ing on the alloy selected, size of the part to be
cast, part volume, requirements for “family”
sets of parts, and the economic advantage of
using core slides or cast-in inserts,

The use of prototype dies is discussed,
along with other prototyping strategies for
product testing and market evaluation prior to
the construction of production dies.

Interchangeable unit die systems (Fig. 1),
usually restricted to smaller parts with few or
no core slides, allow significant cost savings
on die construction where they can be used.

Specific design features that drive die con-
struction costs are outlined, together with the
important consideration of placement of the
casting's parting line. To achieve the full bene-
fits of net-shape or near-net-shape die casting,
with any secondary machining performed pre-
cisely as desired, careful preplanning is essen-
tial before any die construction begins.

|
3. Die Casting Alloy Data

An expanded alloy section provides compre-
hensive, updated data on die casting materials
commercially available. Included are

Unit Holder

+ Cavity Block or Holder +
Block

Cavity
Insert

the aluminum alloys; aluminum metal
matrix composites; copper, brass and
bronze alloys; magnesium alloys; zinc
(Zamak) alloys; and zinc-aluminum
(ZA) alloys.

Alloy tables present the latest stan-
dards for chemical composition and
properties, plus comparative guide-
lines, by individual alloy, for expected
die casting, machining and surface fin-
ishing characteristics.

To aid in performing finite element
analysis, Poisson’s Ratio is included

Fig. 1. Two unit die systems are shown here: The unit holder can ac-
commodate either a cavity block or a holder block with cavily insert.

for each alloy for which this value is
available.
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Fig. 2. Two parting line
alternatives: Parting
line shown by a solid
horizontal tine will re-
sult in betier casting fifl,
cleaner frim, reduced
die cost and extended
die life compared to the
alternative shown.
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4. Engineering: Coordincte
Dimensioning Tolerances

The updated engineering and design section

Fig. 3. New FPrecision
Tolerances represent
sigrtiffcard reductions
from former “E" Serles
standards. For precizion
linear dimension toler-
ances, up to 5% reduc-
tions. For parting line
and moving die compo-
nent lolerances, now
stated as “plus side
only” tolerunces, up to
65% and up to 41% re-
duetions, respectively.

replaces the former ADCI/NADCA “E" Series
standards to enable product designers to
properly evaluate the capabilities of today’s
North American die casting industry in rela-
tion to their planned component deslgns.

Six important tolerancing specification
guidelines are presented as both “Standard”
Tolerances and “Preclslon” Tolerances: linear
dimensions, dimensions across parting lines,
dimensions formed by moving die compo-
nents (moving die parts), draft; flatness; and
cored holes for cut and formed threads. The

Tabla P-4-1 Tolarances for Linear Dimensions (Preclsion)
In inghes, thres-place decimals {xx); In nillimaters, twe-place decimals (-xx)

Length of Dimension "E,"

Dia Cayting Alley

Zine Aluminum  Magnesium opper
Basic Tolarance +0,002 0,002 +0.002 +0.007
upto 1" (25.4 mm) @005 mm) (0Emm) (#D.05mm) (0,18 mm)
A quaL LTl Pl a1l 001 PR aTak | 00N

“Standard” and “Precision” tables appear on
facing pages incorporating both “English” and
“metric” values. Wall thickness recommenda-
tlons and machining stock allowances are in-
cluded in this section.

Stanciard Tolerances

The Standard Tolerances presented are Con-
sistent with high die casting cycle speeds, un-
interrupted production, reasonable die life
and die maintenance costs, as well as normal
inspection, packing and shipping costs. Speci-
fic Standard Tolerances represent reductions
of up to 45% from former “E” Series standards.
These Standard Tolerances can be
achleved today by the widely available pro-
duction capabilities of die casters practicing
standard methods and procedures. Conformi-
ty to these standards by designers assures the
most predictable service and lowest cost.

Precision Tolerances

Critical requirements for dimensional accura-
¢y beyond Standard Tolerances can be speci-
fied for today's die cast processing,

tor

Table P-4-2 Parting Line Tolerances (Precision)—Added to Linear Tolerances

when required. These Precision Toler-
ances represent reductions of up to 65%

from former “E” Serles standards; they

require extra precislon in die construc-

tion and/or special process controls in
production and the use of newer tech-

nologies and equipment.
Precision requirements can often be

incorporated with little additional cost,

bt such tolerances should be specified
only when necessary.

Tabla P-4-3 MDC Tolerances (Precision)—Added o Linear Dimension Tolerences

Projected Area of Dik Casting

Dia Casting Alay (Tolorancos shown are hue” vaides oty

inchas? (cm?) 2inc Aluminum  Magnesium  Capper
up to 10.1n? +0.005 +0.008 +0,005 +h o
(64.5 cm¥) #0127 mm) (452 mm) R I2Tmm) (0234 mm)
11 In to 20 in? +0.007 +0.010 +0.007

(71.0 em¥ to 129.0 cm?) +0.A78mm)  {(+0.254 mm)  {+.178 mm)

21 In® to 50 In? +0.010 +0.014 +0.010

{135.5 cm* to 322.6 cm?) {(10.254 mm)  (+0.356 mm}  (+0.254 mm}

51 in® ta 100 in? +0.014 +0.018 +3.014

(328.0 eV to 845.2 cm?) (10.386mm)  (+0.457 mm)  (+0,356 mmy)

101 in? to 200 in2 +0.018 +0.024 +0.018

{651.8 em” to 1290.3 cm?) (+0.483mm}  (+0.61 mm)  (+0.483 mm)

201 in? to 300 in? +0.024 +0.030 +0.024

{1288.8 a7 to 1835.5 cm®) (+081mm}  +0.762 mmi (0.6 mm)

Notes:

1. Maving die componeants (also called “moving
die parts") are most commenly core slides {or
pulls} which are used 1o form inset hales or fea-
tures in a die casting. All values for dimenzions
tormed by moving die components are statad
as a “plus” tolarance only, Tha moving die
companent at a die closed position s the bot-
tom of the tolerance ranga, i.e., 0000 (zero).
Due to the nature of the die casting prooess
{parting line saparation, waar on moving com-
penents, etc.), 8 moving die componant gan

For prolectad ares of a die casting ouar 300 ikt (1935.5 cm™, consult with your dle caster,

2. By repeated sampling and recutting of the
dis casting toal, along with production capabili-
ty studias, even closer dimensions can b
held—at additional sampling or cther costs,

3. During the die casting prowess, variations in
dimensions may oeour in moving die oomgx-
nanta dus to parting-line asparation, wear, ata.
Thue, tolarancas thet are lecated from a fixtura
formed by a MDG should ba checked in multi-
ple locationa.

Mo Projected Area of Dis Casting Dia Cazting Alloy [Tobvarnces shown are “plis® vaiues omv}

::h; inches? (om?) Zinc Aluminum  Magnetium  Coppar

avd up to 10 n? +0.003 +0.0035 +0.0035 +0.006

tiod (B4.5 cm?) (0.078mm) (+0.089 mm)  (+0.083 mm)  (+0.153 mm)

2,H 11 in? ta 20 in? +0.0035 +0.004 +0.004 +0.007

net (71.0 om® to 128.0 o) (+D.088 ) (+0.102 mm)  (+0.102mm)  {(+0.178 mm)

may in? ind 0.004 +0.005 +0.005 +0.008

e n +
gtf:n_ ﬁ‘ag’_‘ﬁ Jud yig-r e G002 mm) (0153w (10153 mm)  (+0.203 i)
] 2 2 +0,006 +0.008 «0.008 +0.008

(5319|9r_‘0 T;?,.Hg !{Ls_g i) (+0.153mm) (10283 i) (#0203 mm)  (+0.228 mm)
404 in? 4n 9040 ind +0.008 +0.012 20092 +0.010

m

The estimated tolerance values are, of
necessity, guidelines only—highly de-
pendent on the particular shape, specific
features and wall thickness transitions of
a given part design. These factors, under
the control of the product designet,
greatly influence the ability of the die
casting process to achieve predeter-
mined specifications in the final casting.

Where a number of critleal require-

ments are combined In a single die cast-
ing, early die caster consultaton is essential.
Deslgn modifications for more cost-efficient
dle casting production can nearly always be
suggested. Without such feedback, additional
costs can usually be expected and the design,
as originally planned, may be not be die
castable.

When specific designs permit, tolerances
closer than the new Precision Tolerance val-
ues can be held by repeated production sam-
pling and modifications to the die casting die,
together with production capability studles.
While such steps will result in added tooling
and production costs, significant savings can
he achieved by eliminating substantial sec-
ondary machining and/or finishing operations.
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5. Engineering: GD&T

For the growing number of design engineers
who understand the advantages of using
GD&T symbols on their engineering drawings,
the new Geometric Dimensioning section pro-
vides guidelines for applying geometric toler-
ancing techniques to die cast part specs.

This functional dimensioning approach,
hasic to GD&T, alds the engineer in analyzing
product function in the design stage and es-
tabllshing part tolerances based on hunctional
requirements. By enabling the designer to de-
termine the maximum allowable tolerance
that will not adversely aifect product function,
significant production savings can result.

Enginearing and Design: Geometric Dimansioning

Preferrad Datum Rafarance Framework for a Die Cast Part Design
az orlanted In the ajector half of the die

Datum on Same Side of Parting Line (P/L)

The drawing
ghown hera pro-
vides a preferred
framework for A
datum atncture for
a dla cast part on
the same aide of
lhe parting line, It
achigves Lho low-
asl overall cost in
the casa o a part
TeRjuIning 540

. : andary machining S T
While not Intended as a short course in ge- after die casting 1 2 4 Gore Side
ometric dimensioning, the section re- near-nat shape. Fig. 5-1A lsometric View
views the baslc nomenclature and sym-
bols involved and presents a pref.erred As-Cast Surface Finlsh Classifications and Final Finish or Ertd Use
datum reference framework for die cast
part designs. Clasz As-Cast Finish Final Finish or End Use i
— 1 No cosmolic reguirements, Suface Lizad as-cast or with
. . Utility imperfections (cold shut, rubs, surface protective coatings:
6_ Englneerlng: Additional Grade gccgc;ggijllgbrlcam bild-uen, ete.) are éﬂ?uc:i:gtgnn-dacnrative} -:I
Specification Guidelines
2 Surface imparfectiona (cold shut, rubss, Dacorative Coatings: !
For many important casting characteris- Eu";ﬂmﬂl ﬂuﬁﬂﬂgcljﬂgnsith‘;-t Etcl-_)-rt_hat can Df'ug tﬂgﬁ;ﬁfs |
s rade remay y Bpot polishing or car I
tics and design concerns, the setting of covered by heavy paint, sre acceptabls.  Plaing (Al
precise standards to cover a broad range Charmical |'inish Fi
of paret deslgns Is difficult. Palished finlsh
These would include such factors as 3 Slight surfase imperlections hal canbe  Structural Parts
pressure tightness; design of fillets, ribs Gommercial  removed by agread upon McaNs are {nigh strags areas)
& corners; location of ejector pins; ejec- Grade accaplabic, e ting
tor pin flash; the specifications for as- Trangparent paints
cast surface finish; and die cast lettering ” P ——————— —
and Drnamentatiﬂl’l. O OD[eCTORae SUMace Mmperssiions. opadial bscorative Farns
A g . Consumer Where surface waviness (flatness),
While specifications for such charac- Grade noted by loht reflection. i a reason for
P iz 3 raaron
teristics must be individually addressed
forl eagh component design, certaln . Engineering and Deslgn: Other Specification Guidelines
guidelines have been established for die 5
casting production under normal pro- g':a
duction practice. These guidelines can Ejactor Pins, Pln Marks and Pin Flazh
yleld the most ECDI'IDI!IIC resﬂ:llt‘s and are — Ejactor Pin Marks Ejactor Pin Operation
presented In this section. Thl.f; includes Moveabla sjsctor pins must b used L6 gjsct
specific design recommendations to help a die casting from the dis casting dic and
achieve pressure-tight casting require- 3’"‘! ;ZL;':)E[J‘ regiciudl G0CL0r PN mark on
ments and to assure !:h::'tt PD['OS.“.Y W{ll not af- i awdditlon to automatically pushing the
fect secondary machining specifications. casling rom the die after part solldification,
cjector ping also serve to keep tha casting
| frem bending.
. The thres sequantial ilustrations at
7 . Q.uCﬂltY Assurmce righi demonetrate the action of the gjector
pina in a die casting cycle.
While the entire manual is aimed at pro_wdl_ng Logation Of Ejector Pins
guldelines to assure consistent results in die Ejeator pin lonations should be at the option
casting production, the Quality Assurance :fg E';g nﬁ?ﬂfﬂﬁﬁgrgﬂﬁ L}grgtmuegﬂ:ib
section Dll.lﬂll'lES those controls and proce- surface coametics ara importanl, gector pin
dures which should be addressed to achieve locations should sways ba discussed in
the tolerances and specifications presented. advaq;i{‘;ﬂuﬁ‘:igfﬁ[%; andl localion of coc- EE‘ .
The terminology and criteria necessary to tor ping and bosses reculrod wil vary with sa Castig
maintain acceptable produet quality under the siee: and coraplexdty of the die casting, y
normal die casting practice are set forth. as well as with other factors. E’
Types of potential defects are discussed and Acceptable Ejector Pin Marks f
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Fig. 4. Convenient
checkRlists can be re-
moved and reproduced
to accompany RFQs
and production specifi-

design approaches recommended to avoid
casting problems.

Ten important requirements for the draw-
ings and specifications provided to the die

production instructions are discussed.

Other subjects covered are gage, measure-
ment and testing equipment; statistical quality
control; SPC procedures: process variables; in-
ternal and parting-line porosity; pressure-tight

cations. caster in a Request for Quotation and as final
NADCA Checklist for Die Casting Die Specifications
To be used in conaultation with your Die Caster
Chacidist

This two-part speci-
fleation chachlist is
intanded for use in
consubtation with
your dim caster prior
ta estimation of new

Part 1 Mew Dle Casting Dias: [tams to be addraased

Inthe casa of new dis casting dies, all of the lems in Part 1, balcw, should be reviawed Note, In
the case of tooling to be inherited by a die caster, the items asterisked {*) in Part 1 shauid be
addressad, plus the iterns noted in Part 2 on the next page.

Type of [J Frototype dis casting dis
New Dlg ] Production die casting dle

castings; and the procedures of first-piece in-
spection.

.|
8. Commercial Practices
This final section of the manual presents a

complete overview of standard practices in
the North American die casting industry cov-

11 Heavy Paint, Prolective Cnly—Specity:
__ 2 Dacorative Faint—Specify:

53 Applicalion requires base coat or special treatmeant.
Specify:

P Environmental

1 Normal interlar usa anly

Exposure
[ 2 Exposure to woeathar - Specify:
[ 3 Exposure to unusual chamistry —Specity:

Q  As-Cast (11 Utility Grade—surface imperfections acceptable, nondecoralive coatings
Surface ]2 Functianal Grade - -slight, removable surtace imperfections, heavier coatings
iﬂﬁ HADGA 03 Commarclal Grade—removabla Imparfactions
é‘_’ggm 04 Consumar Grade—na ohjectionabis impariactions,

as agread upen, when viawed under norrmal lighting conditions at
L1% Supsrior Grade—spscifisc average surlace finlsh value of

feet viewing distance.
micrainchas, par prink

die design and con- C Steel * 1 H-13 . . Y . R A
struction, or prior to avity Steel " 2 Mrewium grade 12 ering die casting dies and production tooling,
d_le casting produc- 71 Qther tool sieal: 1
tion using “inherlt- Corticmion et ves e production part orders, purchased compo-
G g nents, price adjustments, patent obligations,
N awv i . - - a1
N i Hoat Trogt® | Herdness reduired: warranties, and product liability.
Certification required: OYes JNo . . . .
C-8-2 in Commarcial A comprehensive checklist is provided for
i Gored Holes ® O Al holes cored addressing considerations in new die
Sie Gont Produotion Soaiem e casting die construction, as well as for
e a8 raduction ecincations H
To be used in consultation with youpr clie caster (Use in combination with Ghecklist G-§-2) tOOllﬂg to b_e_ transferred to a new pl’O-
Checklist duction facility. Also included are up-
Checkligt for Purchasing Dle Cast Production Parts dated die cast ])l‘OdLlCt checklists out-
A Surface 1 Some residue and chips nol objectionable lining the important production and fin-
Condhion T onmet coan e of chips but nat degreased ishing specifications wh?ch should bf:
B gnst 11 Machanical Guallty—Tiniah s not signfiicant See NADGA GUIJBInE G-6-6; addressed at the quotation stage or in
i f Painting Quali reaks and chil i 2R 2! i
e Cibe st e Hinewdoo every instance before the onset of pro-
o] :Insh Z 1 No dis idmming—break off gates and overflows dUCt]OH. All Of the ChECkIlStS can be re-
wrroval ~ZDiab ad ko within 0.010in. (.28 of dk 1| Ff:
Famr\gv:ne. isH:nd"rﬁr:rend o ;c\ﬁsh:d—ﬂushnwfm d:gszing'esl;isrf:‘cgesu = prOduc:ed to accompany r_equeStS for
Exarrad Profie quotation and/or production specs.
B Fiash T11 Flash noi ramoved. _ For ease of use, in addition to its
Removal [12 Flash timmed ta within 0.010 n. (0.25 mm) of dia casting surfaca .
Giorad Folea 013 Flash 1o be machined condensed contents page, each major
E Fiash 11 Nat ramaved (Gaa NADCA GLidelins G-6.5) section includes its own comprehen-
Removal 32 Crushad or #lattanad (See NADCA Guidelina G-6-5) . -
Ejactor Fins [13 Ramoved from spaecihic [ocations s51ve tab]e Of COl’ltentS. A COmp'ete llSt-
ing by assigned number is included for
T Parting P S——— all NADCA standards, guidelines and
Lines D12 Polish orly where markad on drawing —— | checklists which appear in the manual.
[ % Poligh all parting lines (except as noted) A h . l f t 1-
WSt — o e  comprehensive glossary of tooling,
Preparation 3 Mechanieal (burnishing. tumbling, etc:) die casting design, production, sec-
[ 3 Buff as indicated on drawing . _— « .
N Pidg ondary machining and finishing terms is also
Anodiing, 11 Prtectve Orty—Spscly provided. A detailed index appears at the end
(2 Dacarative—Spectfy: of the 198-page volume,
3 Severe Exposure Protection—Specily:
O Painting
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