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Chromluwn-Plated by the Van der Horst Process.

z

gin of Teguest snd Objeat of Investigations

On Qohiober 23wd, L9042, these labovatorlies recelved
from Squadron Leadel A. J. Smith, of the R. C. A. F., Depart-
ment of Natlonsl Defeunce for Air, Obtewa, Onbario, a Cheetah IX

eylinder barrel bthat had been built up internally by a chromivm-

‘plating procedurs known ag the VYen der Horat process. This

Ctreatment is c¢lalmed to produce o porous chromiwn deposit on

Y

la

o

the surfac

The covering wequessh tetbtor, File Mo. 902-16-129

(ANMAEDAT 1) , dated OQotober 20th, =ligned by Wing Comm. J. A

Haston for &/C A. T. Johson for Chief of the Air Stalf,
’ : :

roguested that this cylinder be ezamined to determine the thiclk-
ness and nature of the plate, and that a lomgitudinal section be
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Macroscoplc Examinations

A longltudinal sechion was out ouh, This ia

gshown in Pigure 1, Note the bright avea on the suprface,

Microscaplc Hxaminations

The plated surface was sxamined at & magnification
of 40 diameters. Ab this magnificeltlion the surface appeared
0 be guite porous but the distyibution of ths porosity was

not unifoim, Pigures 2, &, 4 and O, which are photomicrograps

.

taken at o magnification of 40 dlameters of the plated surflace,
illustrate this.

Plguce 2 was taken &t the shiny portion shown 1n
Mgure 1L, This shows large areas of nou=porcous chromlum plate,
fFigures &, 4 and 5 show varying‘degr@es of dlstribution ol
porosity.,

Figure 6 iz a view of the crossegection through ﬁha

plate; zhowing the lrregularities of the swflace,

Messurement of the Tnickness of the Plate:

The thickness of the plate was determined at four

places along the lengih of the cylinder, Those messurenents

.

ave recordsd as follows (iu every ceaace, Uhe bhickress ig

the distance from the top peint of the chromium plate to the

Fal

outer surface of the ateel):s

Tunilckneas of plate,
jaches,

£33

Top of barrel o 02,0154
Internedinte ssction 0,007

“ L - 0,0056
Bathom of ourprel e 0,0106

H

The rovghness of the surface was determined as The
root mean square of the helght of the lyregularities. Sixbtsen

measurements were taken, The resulbting value, veported in

i

micro-inches (

}y;inohes) 18 24,000, One micre-inch equals
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wethod described in the paper, "Development of Standapds forx
Army Ordnance Finishes,® bv Mexy ﬁa Morbon, Asqooia e Mabal=
1urgisﬁ9 Watertown Arsenaly Watertown, Mads., published on

page 703 of MECHANICAL ENGINEERING fopr Oetober, 1942.

_Hardnega Det@y 1 ations

!

The-hardn6539 as mgasured by the Vlchors havdness
tester, 18 536 V.P.N. Hardnesses of such deposlis may very

from 500 to 1100 V.P.W., depending on plating condiiions.

Discusalons

N

. - Pogé 3 -

. . . N
(Measurement of the Thickness of the Plate, contid) - .
: ' ' ’ ¢
0,000001L Jnch, | -~ - ‘ A

- This value Js ae o rmineﬂ 15 aceordance with ths '

Th@ practice 6f building vp worn surféeaa Py en
GLOQ%ﬁOQOpO%ﬁt“Oﬂ of chromium is of oom@aratively recent
dgvelopmﬁnﬁa There is an apticle sppearing in THE AUTOWOBILE

ENGINERR ; Aupua% 1936, page L9, entitled ”Waav ROHiﬂhﬂnCQ
Now Mebthods of ChﬂmmJummplatlmg bylmﬂd@r s urankqhﬂfssg am@
Gam Shafta. " Th;ﬂ[aﬁtlc;a states that eam shafts and crank

hafh¢J when properly echromivm-plated,. give ﬁxoaptionally
long 1ife, It also stabes that the treatment of cylinders
in this tfashion prOmisés to yleld favouyable rosults,.

‘,A 1ater»abticle,b§ He Van der Hovat, "The Chrowe
H&rdening of Cylinder Bores,® H}CHANLCAu LNGTHEHH[NGJ July
1941, page H36, givé& soMme data on the vesulis obtalined by
the Van dew Hofﬂt p?oé@aaa  The author stat@s<that.iﬁ»d@vélopm

Cing the-p?ocﬁss an mttﬁmpt wis made. 6o apﬁly the principle of
chromium-plated cylinder bores o high speed moﬁqr car engines.
The .lreé'platesAdepoéited weﬁ@ d@nse and poli: shed to 2 high
"°ni'1.' Vh?le weer roslstence was gooﬁ; acowing was bad,

The answer apparsnb Ly was that the surface wa.s 80 smooth thay
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(Discussion, contid) -

L

iu_woulﬁ moﬁ hold o0il. When a very porous chrowlwn deposit
was obtained the‘scorimg was eliminated.

The bull of the data presented in this paper was
obtained from diesel marinc ongines and showed that whon @
cylinder wall was properly treated with p@roﬁs sheomiun
plating both the cyiinder wsar and the piston ring weapr were
greatly wreduced.

Tt lig'also stated in this papew that nelther chrome-
hardened rings nor other very hard stesl rings should be run
on chrome-havdenad hoves.

Tt would appear, from the information presented in
this paper, that whon properly done the Van der Horst process
of chromiuwn plating has definite merit. These laboratories
have not had an opportunity o exaning such a deposit of
chromivm that iz known to b2 in good condition. However, it
ls the opinion of the writer that the plating on the cyliader
under investigation might not be in proper conditlion. The
porosity is uneven, as is shown in Flgures 2 to 5 inclusive.
A suffac& such as that shown in Figure 3 would gertainly bhe
desirabvle.

Modern developmonts in the field of superfinishing
confirm the fact that an absolubtely flat smooth suriace ls nov
desirable in any type of bearing “ifg gome roughness haing
dosirable for oil adherence. A surface roughness of aboub
40 ¢ inches Pomle8s 18 desirable. The r.m.s, value of
249000j& inches, abtalnsd on this‘surfaoag may or may nob

P
be of any significance. It is the opinion of the writer
that a chromlum=plated surface free from ahare peaks snd
containing some roughness in the form of porosity should be
desirable, The surface probably should consist of abouit 76
per cent ehwcmiuﬁ and the balance volds., There should be

no sharp pseaks on the surfacs.




- Page 5 -

1. The principle of wenewing worn surfaces by
rebullding them with an elesctrodeposition of chuomium has

been proven sound in the case of crank shalfts, cam ghaflts,

delsal marine cylinders, ond high spesd motor cer cylinders.

2. It has been shown Lo o necegsary Lo bave

surfece that ié gomewhot poroun.

g! The condition of the sueface on the cylinder
wall examined 1s nob considered Lo be good. Varlations in
degreoa oﬁ'pérosity wore very great and iuv wmany areag the
gurface was evidently made up of aboub 25 per cent chromiwn

gad 75 per cent voldg.
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