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The Best Customer is an Educated Customer

Important Hints To Remember Before And During Design of Product

1. Electroplating has irregular plating distribution, be sure to make allowances for edge and corner buildup.

The BlackSteel Plated Rod is .001" thick — Note the irregularity
Stoel Rod. oo OF plating thickness on ends of rod.
Gt T The plating is .001" thick, the end plating is .002” - .003" thicker
due to edge and corner buildup.

Electroplating will not plate all the way into blind holes and will not cover uniformily through, or through threaded
holes in excess on %" depth and .100 diameter as illustrated. As hole becomes larger, coverage will increase.

1" l 001 g

2. Electroless Plating plates uniformily within .000020 of an inch or less on all sufaces it comes in contact with.
It will not plate in blind areas or blind holes unless constant turnover of solution is maintained. eg.

3. Make allowances on all diameter to increase outside diameter by twice the plating thickness and to decrease
the inside diameter by twice the plating thickness. Also make allowances to decrease threaded pitch diameters
by 4 times the plating thickness. Please ask for our precise illustration on tapped holes.

4. Hardcoating builds up 50% jnto alloy (penehahon} and 50% out on surfaces. eg. .002 thk hardcoating
( H Y 60

61 Al. 17 0.D. - 750 1.D. After Anodize - 1" 0.D. 1.002 .750
H 1.D. .748. Notice you have decreased |.D. and increased 0.D. by .002
Rule of thumb coverage in 1.D. hardcoatings will go in to each end of the tube three times 1.D. opening. In this
case, .750 x 3 = 2.250 into 1.D. Caution: when stripping you will lose all material buildup into part by 50%. When
possible, try not to use 2024 alloy. Always specify hardcoating requirement in thickness (.001 thk, .002thk, etc.)

5. Anodizing: When fabricating any assembly consisting of two or more parts, make certain the same alloy and
the same finish is specified from all vendors. If this is not precisely followed, finish will not match when parts
are assembled, especially when a color anodize is used. Note: always put hardware into part after anodizing or
chromating.

6. When making machine parts try to eliminate blind tapped and straight diameter holes. Radius all inside and
outside corners which will allow more uniform plating over all.

7. When fabricating sheet metal allow enough relief on lapped bends and all seams tack welded. For proper
rinsing of plating solutions, entrapped chemicals cause numerous problems later in production with the integrity
of the parts and with subsequent painting procedures.

8. Do not overlook baking specification prior to and after plating operations of steel alloy 40RC and over. Also
allog's \Iu'rth tensile strength of 1000 MPA and over, these baking procedures are mostly for relief of hydrogen
embrittiement.

IMPORTANT:
PLEASE READ ABOVE

Steel tubing .500 Q.D. - .250 I.D.
.001 thk. Electroless Nickel Plating
After plating: .5002 0.D. — 248 I.D.

CHROMIC ANODIZE MIL-A-8625

Please allow us to assist your company prior to new product design by reviewing existing product specifications.

There could beappreciable time and money to be saved. Ci

9. When painting is necessary, please remember some Military specifications of Flight Programs that require
as much as .003 total thickness of primer and paint which does not include build up on edges.

a. Corrosion Resistance 1. Lubricity

b. Surface Hardness g. Esthetics of Product

c. Ductility h. Plating and Painting Tolerances
d. Solderability i. Base material best for application;
e. Gonductivity j. Operating & Temperature environment

10. Try to design the most important finish requirement first, then work down a list in priority sequence:

11 Substantial cost savings can be achieved by utilizing various metal alloys and various combinations of plating
finishes to substitute for using very expensive and hard to machine alloys. eg. Using cold rolled steel with .001-
.002 Electroless Nickel will give you excellent corrosion resistance and the hardness of tool steel.

12. Always keep communication lines open between Machining, Fabricating, Electroplating and Painting Vendors.
This will save unlimited amounts of time and money which in turn produces a more timely and superior product.

(1) Look for best material suppliers, availability, cost, certification if needed, and hard copy confirmation of such.

(2) Always review Plating Spec for material you are having processed — don't ask for cold rolled steel to be
passivated or any material other than aluminum or magnesium or titanium to be anodized, or your parts will
disappear. Any questions, please call Vendor.

(3) Always review final tolerance of your parts to see if they will be in tolerance after the final process you require.

(4) When preparing your quotation, you should find the necessary vendors you will need. Make sure that they
are in compliance with all State and Federal regulations that are required for their process and that they are
approved for all Military And Federal Specifications —0.Q., Mil, AMS and ASTM requirements. If approved for
1509001:2000 and AS9100 or Nadcap AC7108 — make sure they are in conformance — it would be a terrible
and costly situation if your vendor can't complete your job because of compliance problems.

(5) Get prints out or discuss your requirements to vendor before drawing up blueprints. Always send the latest
print revision for quotation or when sending your final machined parts to vendor. Inquire as to necessary time
and cost to do your work if any special materials are needed so they can be ordered - the job will proceed much
smoother if these things are in place.

(6) If you have any questions regarding your material, please call our engineering people and we can discuss
materials, tolerances, or how new prints should be drawn up.

(7) Before you send your parts out, be sure parts are not damaged, count is correct all the paperwork and
specifications are in order when packaging your parts. Use white gloves. Some people have more acid in their
system than others, which can leave deep finger-prints on your finished parts, which means re-working your
parts before plating — especially steel, aluminum and magnesium parts.

IMPORTANT:

p Islic.com PLEASE READ ABOVE
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CHEMICAL FILMS MIL-DTL-5541

Minimum weight type 1 after Type A | 0.00002°- | Conventional chromic acid bath. Shall not § Materials qualified produce Class For maximum protection against
sealing: - 0.0003" | be applied to aluminum alloys with over I coatings that range in color from | 1A corrosion, painted or unpainted
Class 1-200 mlllll?‘ramslsq‘ft. 5.0% copper, 7.0% silicon, or !o!al alloying N clear to iridescent yellow or
Class 2 - 5000 milligrams/sg.ft. constituents over 7.5% (Note: alloys with ¥ prown, inspection difficulties | Class 3 For protection against corrosion where
Corrosion Resistance higher than 8.0% silicon may be anodized ¥ may arise with clear coatings | Type | low electrical resistance is required.
e oo subject to approval of acquiring actvity f ¥ because visual inspection does | only
alt spray requirement is supplier shows coatings equivalent to that
hours. Type IB | 0.00002"- | on lower silicon contents). gg;tri%vgeal the presence of a
Ezéusgl_lqgo?sqer mp?g#:nj gﬂ; of 0.0003" IUOW _\rmltagi?l cf;hr%nsia:ﬂacidlanodl;zing 20Vt}. ;
-STD-151 or se Type IB for series alloys. Heal
(surface inclined approximately 6 treatagle alloys which are to receive Type c H ROM E uu- 0-320
degrees from the vertical). The | coamngs should be tempered (such as - - - —
specimen panels or finished Class 1 T4orT Corrosion Protective Plating Type | | Bright Finish | CL1.00001
products shall show no more than | Class 2 ype Il | Satin Finish
a total| of15 tiIsloI511;3“(,13s‘ép_otsho.r pits, Nunl_-dy}et[j) (ngtusral, i(]fcludilng dichmnTateci
none larger than inch in sealing) Dyed. Specify colar an contract. B
dii‘atrnetter, in a total clcﬂf150 gq. in. COPPER M“- c 14550
of test area grouped from 5 or .
i B2 s (o S VA, S o Otherwise
of 30 sq.in. from one or more test resistance when used as specified For heat treatment stop-off.
pieces. undercoat. A number of copper | Class 0 | .001-.005"
processes are available, each . For carburizing and decarburizing shield,
H ARD ANO D|ZE M| L_ A_8625 gﬁzﬁ;gg;%g gl?r:ﬁ:ﬁafeehu?rgase% Class 1 |.001 also plated through printed circuit boards.
; ; i ; it for buffing; High speed ( for As an undercoat for nickel and other
ncggi ‘&‘g" ::gnmg: Ji'fl'g‘ tg:dtu Type 2: gp::med" *['Jag%gget;ggg g{'ﬁ'ﬁ‘:aw in thickness from ¥ ejectroforming); Fﬁ.e grain (to | Class 2 | .0005 platings.
micknesg Can be dyed)irn darker not speciﬁ%d ' ' grevent casehardening); etc.
colors depending on thickness. nominal fress relief stgel parts cold | Glass 3 | .00027 To prevent basis metal migration into tin
Coating PENETRATES base metal thickness | Specify thickness on contract or applicable ﬁtrallghtengg 01 susqlected of | Class 4 |.0001 (prevents paisoning solderability).
as much as builds up on the shall be drawing. SV I tensile stresses
surface. The term THICKNESS 0.002" (350°F + 25°F-3 hours). Parts
includes both the buildup and with tensile strength over 210
penetration, Provides very hard | Class 1 Not dyed or pigmented. Ksi bake 24 hours within 4 hours
ceramic type coating. Abrasion after plating.
tritigaiﬁtance \}'ill v;r_y wigl allé)y and | Class 2 Dyed. Specify color on contract.
ickness of coating. Goo -M-
dielectric properties. Do not seal Process can be controlled to very close DOW PROCESS MIL-M-3171
coatings where main function is thickness tolerances. Where maximum #1 ) ) )
to obtain maximum abrasion or serviceability or special properties are A Chrome pickle treatment for | Type | | Removes | Used mainly for protecting magnesium
wear resistance, When used for required, consult metal finisher for best N magnesium. Color varies from metal during shipment, storage, and machining.
exterior apph.g{a;:?nsbrltla‘qmnngﬁ al!ﬁyt;ﬁg%cg. TElgk coatr:ngs (gger ._|Q04 )I matte gray to yellow-red. Only A[%:m;_( Can be used as a paint base. NOTE: Must
Corrosion resistance but permiting Wwill tend | r_ea OWn sndrp edges. lypica fair corrosion resistance (!ess 06" for remove Type 1 coating before applylrlg
reduced abrasion resistance, the applications: Hydraulic cylinders, wear than 24 hours 20% salt Spra wrought- Type |l and Type IV treatments.
coating shall be sealed (boiling surfaces, actuating cams, etc. Can be used resistance pray less diecast-
deionized water or hot 5% sodium as an electrical insulation coating. “Flash” ! )- ings. No
dic*ar&matﬁ so_lulili:m.lotri otht)ar hard anqqdiz? rna)éi be #lsed instead of #7 dimensional
suitable chemical solutions). conventional anodize for corrosion g
; ; ; ; A dichromate treatment for change.
Ahr&tl_montrestlsgagce folrhurésg?lgeg _remstancetgmd mﬂz?]y btﬁ mgre I_decong['nlg’al magnesium. Color varies from . ' -
ST a1 {'J;::]% 0517 roslle bl il light brown to gray depending | Tvpe Il Good paint base and protective qualities
wheels with 1000 gm load. For ' o1 iy Gt faf cotgkn IO g NI e KO0,
2024 and other copper bearin resistance ( less than 24 hours Z 2 . :
alloys the anodic co[;%ng loss sl?all 20% salt spray resistance). NOTE: Precleaning and pickii it
not exceed 40 milligrams — for all PUIE. Frecieaning and pickiing may resu
ather alloys shall not exceed 20 #9 . ] in dimensional changes due to metal loss.
ol o e | TypeV [ No | Can be used as a paint base, and s
SULFURIC ANODIZE MIL-A-8625 brown to black coating. dimensional | applicable to all magnesium alloys. Used
-n- Designed to give a protective change where optical properties (black) are
Minimum WBI% ht Type I coatmgs Typell | 0.00007"- | Conventional coatings from sulfuric acid Pé%gnwa“gy%u:rrgggn?n?%mm rpeaquljlsregtgr} cﬁg%%olgrglc?gaﬁ;tg gcn%mera
after seallng lass 1-600 0.0010 bath for all aluminum alloys, but not to be 3 5 ; - Unly pickling may resutt in dimensional
milligrams/sg.ft. used where solution will entrap. Intended || fair corrosion resistance ( less changes dug 1o skl 0ss.
Class 2-2500 milligrams/sq.ft. to improve surface corrosion protection | than 24 hours 20% salt spray
(For wrought alloy 2000 series under severe service conditions or as a resistance).
and E:astmg alloysn;:it? 1.0% or — base for paint systems. ELECTROLESS NlCKEI_ Ml L c 26074
greater copper content minimum | Class -,-
welght shal?be 1400 Non-dyed.
milligrams/sq.ft.) Corrosion Class 2 y Similar to stainless steel in color. Unless * The minimum thickness of the
resistance requirements (same Dyed. Specify color on contract. Plates uniformily in recesses otherwise nickel coating shall be 0.0005
as chromic 3"0%'19)- nge I and cavities (does not build up specified inch{grade B) for copper-, nickel-,
P“’gessef‘ maﬁ ea';ise 0 on edges). Corrosion resistance and cobalt-based titanium and
pTOCUES Tipo T 0aTNE- ;ﬁ ‘ggod for é:loa}in s over I.(IJ(IJ_T' Glss beryllium alloys.
ickness. Electroless nickel is | Class
B LACK OX| DE COATl N G Ml L- c -1 3924 used extensively in salvage of As plated, no subsequent heat treatment.
mis-machined parts. Also, for A bake for hydrogen embrittlement relief
A uniform black coating for No For moving parts which cannot tolerate the inside dimensions and irregular is not considered a treatment.
ferrous metals. Mostly a dimensional | dimensional change of a more corosion shapes (where assembly Class 2
decorative coating Only very change resistant finish. For decorative applications tolerances need uniformity Heat treated to obtain required hardness.
limited corrosion protection under and can be used to decrease light reflection. | provided by “electroless” May be used on all metals not affected
mild corrosion conditions. Black | Class 4 Alkaline oxidizing. For 300 series corrosion process). Precoating and by heating to 500°F and above.
g:lgfvggaglgﬂg Fﬁgg:g(lin g?;mally resistant steel alloys only. p&sm?ﬁnhg r°°§%‘25§5i; ; Class 3 5 : ; oo
S Tl -Class 1- below . Baking uminum alloys non-heat-treatable, an
treatment (i.e., oil displacement at 375°F + 25°F at users option beryllium alloys processed to improve
B%tyclllfe vig%fnrtgdgf ?w%r[: Glg?g 1F -HG;E? ;1!;% Fa!bg\;:leogalée s 4 adhesion of the nickel deposit.
i at 375°F = 25° . | Class
16173). Shot peen steel parts designed Aluminum alloy, heat treatable, processed
for unlimited life under dynamic to improve adhesion of the nickel deposit.
CADM'U M QQ- P-41 6 loads prior to plating. Grade A | .001
Class 2-below RC40. Shot Grade B | .0005" min
Bright silvery white. Supplementary Type | As plated penned parts designed for Grade C | .0015" min
freatments for Type |l can be golden, | Type I | ———— | Supplementary chromate freatment. unlimited life prior to plating.
iridescent, amber, black, olive drab. | Glass 1 | .0005” min. | Where Class 1 s specified, all other visible surfaces Post lating bake 3 hours min.
Dnrrosion resistance is very good, | Class 2 | .0003" min. | shall be Class 2 minimum thickness. If the maximum IP
especially with Type Il finish. Type | Class 3 | .0002" min. | thickness for Class 11is not specified in the cotract, C|ags 2 coating. Shall have
plating shall show no red rust. order or applicable drawing, the thickness shall not N minimum hardness of 850
Type II'shall show no surface nor exceed 0.0008 inch (0.8 mil). Where Class 2 is knoop ( 100gm load)
basis metal corrosion products after specified, all other wsmle surlacus shallbe class 3 N Class 3. Post bake 1-1%% hours
96 hours salt spray exposure except minimum thickness. Where class 3 is specified, all at 375°F + 25°F
that white corrosion products at the other visible surfaces shall be not less than 0.00015 N ~jass 4. Post bake heat treatable
edgetsntJ} SPe_IcimeEs shall noti ; in';h minimum mrFe'glfe::ie Forfamr hané\luare.3 Unless alloys .
constitute failure. Corrosion tes| otherwise specii ner shall have Class 11 oF. DR
-1312, test 1 for fastener ner hardware the cadmium plating s
hardvare). Type  shal b aged at o ioss et ores gocf o ELECTROPOLISHING (NO MIL-SPEC NO.)
room temperature for 24 hours contrac s ons externally threade
before subjection to salt spray. shall have a minimum of Class 2 thickness on the Process electrolytically removes Typical Typical dimensional change.
Unless otherwise specified, steel threaded Anrﬁnns. ) o or diminishes scratches, burrs ickness | Process is not recommended for close
parts with tensile strength greater Holes and other openings and articles with internal and unwanted sharp edges from Loss.0002" | tolerance surfaces.
than 240,000 Ibs. per sq. inch shall threads from which the external environment is most metals. Finishes from satin
not be plated. All steel parts having completely excluded shall not be subjected to thickness o mirror-bright are produced by
150,000 psi and above, which are requirements bt shall show evidence of coating. There W controlling time, temperature, or
machined, ground, cold formed or shall be no bare areas. Type Il best for corrosion both.
cold straightened, after heat resistance. Excellent for plating stainless steels that
treatment, shall be baked at a are to be used in conjunction with aluminum to prevent
minimum of 375°F + 25°F for 3 gaivanic cormosion. &admium deposition should not
hours or more before cleaning and e used when an afternate process meets the
plating. performance requirements of this specification.




