


THERMAL TRANSFER CONFIGURATIONS
Nu-Cast

As an 150 8001: 2000
& ASS100: 2004
certified company;
Quality assurance is
designed into every
slap of our processas,
ir commitrment and
dedication to product
guality makes Mu-Cast
a supplier that you
can trust and depend
oin for all your
Alurminiurm casting

needs

Whether your technical
issue is weight, cocling
of complex geometry
Mu-Cast is a [eading
supplier of precision
investment castings of
all sizes, including thin
weall construction,
integral cocling or
intricate desigr.




COMPLEX GEOMETRIES

Castings applications include: asrospaca, military, optical
benches and housings, electronic housings, medical
diagnastic and test equipment and commercial wses,

Mu-Cast uses the
latest 20 & 30
CAD madeling
applications
Allewing direct
design transfer
between MCI
and our
CUSTOMEers.

Reduces the need for multiple machine set-ups,



SPECIALISTS IN RAPID PROTOTYPE CASTINGS
SLA and other Rapid Prototype Technologies

In today's highly competitiee business
environment, time to market is critical,
Fast tracking of rapd prototypes
significantly reduces process time,

This allows Nu-Cast to meet the
customer's required delivery dates,
putting our customers ahead of

their competition.

Mu-Cast usaes the latest
aluminurm irmvestment
castings technologies
1o meet of exceed your
custom casting
specifications.

“QOur goal is solving
your problems whether
it be cost, delivery,

size or quality.”



SPACE FLIGHT APPLICATIONS

Mu-Cast, Inc and
MASA engineering
wiarked together to
praduce high strength
Aerospace castings
derived from computer
generated prototype
patterns to meet the
challenges of space
flight hardware.

Functional designs
without mass
Investrment
castings can

be designad

1o achieve the
graatest strength
with mindrmarm
wielght by remaoving
all unnecessary
mass from the

structure,

In cur main fadlity we can provide house tooling, x-ray,
penetrant, welding and heat treating. Mu-Cast also
utilizes the latest technology such as CHC-CRM to
assure the ultimate in quality,

NU-CAST

An International Aluminum fnvestment Casting Company

I1SO 9001:2000 & AS 9100:2004 Certified

29 Grenier Field Road
Londonderry, NH 03053 UsA
{503} 432-1600 = Fax: (603) 432-0724 Email: castings@nucast.net
www.nu-cast.com



NU-CAST — MESSENGER SPACECRAFT

Investment Casting of the Integrated Electromics Module (|EM) chassis for the
MESSENGER spacecrali

WESSENGER (MEmury Surface, Space JHU/APL @5 considenng using alumimum
EMvironment, (GEochemistry, and Fanging investment casting for its [EM fabncation,
iz a missn b orbil te planel Mercury
and  developed by the Johns  Hopkins
| Fniversity Applied Physics Laborstory, and
5 the {irst to orbit g planet Mercury

The Inteprated Electronics Module (1EM],
a5 shown m Frgure |, 18 the cemtral control
urit of the entire spacecrafl. [t operaes the
ipacecrall. slores data, and autonomously
detects and mitigates onboard faults. There
are two [EMs omboard the spacecrafl fod

MEthInGancy

Aluminum mvestmwnd  cxsfing has  been
slecled, from  the traditiomal hog-m
methid, and the oven-brazed method, as the
fabrication technigue for the [EM chassia, in
meel the design requirements and 0 redoce
b= [Ebrication cost The momatithic
strcture from casimg lechinique i mare
nelighle struclurally, and 15 supenor m
hermd performance

We vinrted MLHCAST 0 Mowember 200 Figure I Alusinam | asted 1EM Chassis
during the process of searching a candidate
foundry for the chessis [Ebncution. We =
: b a JHLV AL NOC:
wert impressed by the casting expertise NL-

{ e S P fohad
CAST has demonsimied, s well-csiablshed Sharon Ling. FRD

processes, and guality conbng B Profiusional Stall Enéinse
Spacc Dopammen -

MULCAST  has (@bmcode the pre M5 13-371

engineening chassis for the MESSEMGER _""_"“'“'TI'""'l miverstly hppled Flrysics

conducted sudtes of vibration tesis wilh the aurel. M XTH

mock-up PWRs and are satisfied with the PHONE: 240 725 130

performance of (be chassis. We are i the :"'-"-I-'“-':i’!-:f'b
F-mai

process of ordering theee (3) flight chasss
b WL-CAST SERED,  anolhér

spacecrafi also designed und developed by

M= asl, lnc. Phoae: b 3= 32 1600
28 Grenier Field Road Fax::  603-4324724
Lomdnderry, MWH. 03053 Email: castings@ nucasi.net

WW WL IR =CAsE.ciin



TOLERANCES & ALLOYS

LINEAR TOLERANCES

The following tabulation lists the tolerances recommended To avald additional cost we recommend that configurations maintain a
by the Investment Casting Institute. With state-of-the-art minimum wall thickness as specified.

technology, we are able to eatend this list as a guide far _ _ ) _

larger canfigurations. Nu-Cast is equipped to handle the Casting Size Wominal Walls:

demand of today's industries, Your specific configuration is an 17 to 10° 06" +-.02"

important criterla in determining dimensional variations from 17 to 20° 03" +-02"

part to part. We will be pleased to consult with you on any 217 10 507 A2° #0027

tolerances or dimensions you may need that are not listed . o
RADII: As a general rule, a 0.03 maximum corner and a 0.06 minimum

Length Mormal Pramluim fillet are recommended. Smaller radii are possible depending on the
Up ta 1/2° +ie.007 " 003" complexity of the design,
2 mT +=010° -, 005"
E - L.
X ey 3 e 13 D08 AMGLES: Angular tolerances of +/-1/2 degree are norma
2-tad #-015° +- 000 FLATMESS AND STRAIGHTMESS: When a high degree of flatness
3"t a’ +-.019° +-012° and straightness is required, castings must be mechanically straightened;
4" 1o 5* +i-022° +l- 014" however, proper design can control distortion and minimize straightening
5 166" 025" 015" f_unl:tiu:?ns. Flatmess and straightness t{:ller_anm are .Gf.’lli to :GIL‘-E TiR per
& ta 7" e OEE w1 linear inch and depend on alloy properties and configurations of part.
™ taB" - 030" J=017"
& 1u ge 1), 034 +,' 14" HOLE TOLERANCES: The hole tolerances for round, square and
Sk - s itk D-holes are:
Yietd =037 - up to .250° LD, +/-.003
250 to 500" LD, +i-.004
Larger castings produced at Nu-Cast over S00° LD, +-.005 imchiinch
1° to 20* +i-. 040" +-.020"
217 ta 30" +/-.050" 4o 030" SURFACE FINISH: MAS 823 visual comparison. Normal-125 Ra
31" 4o 40° 060" 040" Premium-63 Ra
41° to 50° +i-, 070" - 045"

DRAFT: Generally draft allowance can be disregarded,

" b i variath ;
Secton Ficies Hormal Vaiation Pramium ROUNDMESS: The general linsar tolerances can be held for diameter

020* to .050° +-010° 007"
Ak, Ao AT ki Rl COMCENTRICITY: The general section thickness tolerances will pravail
101" to 2507 015" +-.010°
2517 to 10007 - 05" 000"

ALUMINUM-BASE ALLOYS

Albay Preferred Carmimon Tensile Yield Elongation
Designation Ternper Specifications  (KSI) (K510 (%) Comrments
A2 7 BAIL-A-21180 5RMAD 445 24 Hot short alloy, very low castability, configuration
AMS-4228 sensitive, Applications; Highstrength castings
{Dresign anly in comsultation with foundnyg).
355 T6 MIL-&-21180 35 30133 13 Somewhat lower castabifity than 8356 or A357 allays.
AMSE-4215 Applications: Components exposed to moderate
temperatures, such as turbine engine parts, pumps, ect,
A5G TG BAIL-4-21180 332 2732 A% Moderate strength, excellent castability, weldability
AME-4218 and pressure tightness, Applications: Halsings, chassis
and castimgs reguiting fime detail,
AIST TG MAIL-A-21180 3B 28731 35 Excellent castability, moderate high strength, excellent
AMG-4218 waldability and pressure tightness, Applications:
Structural components
o2 T QG-A-601 2432 182 s Laveer castability, used only for its brazing

Q0-A-505 2632 2027 23 characteristics



