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over - oxi dated coating having poor durability 2
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met hod a spray coating nateri avi ng an aI I oy com pos| t | on as

described above according tothe present Invention |Isapplied ontothe
Ni -plating |ayerto a thickness of 50 to 600 [err] particularly 200 to 300
pm by plasnma spray coating at a tenperature of about 10,000 to about [err]
or by ashigh tenperature spray coating at about [err] while cooling with
water by nmeans of an 45 intra-nold water cooler if necessary. Then, a
ceram c coating layer of a conmposition conprising 98 to 85 % particularly,
95 to 90 % by weight of ZrQ2 and 2 to 15 % particularly, 5 to 10 % by
wei ght of Y203 is forned thereon to a thickness of 50 to 500 [err]
particularly, 200 to 300 [err] by spray coating under a sim/lar condition.
A | arge nunber of open pores are produced in the ceram c |ayer and hence,
the latter is porous. The size of pores in the porous layer is not so |arge
as to produce an unevenness on a surface of a nolded product and 50 1Is
such that the pores can be observed by a m croscope. 55 3
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uti Mzi ng the spray coating material of the present Invention has a
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| ayer, in spite of a comgderable differagce in coefficient of thermal
expansi on betvvee:{n such layer and the b@sii metal . Furiher, this spray
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The nold made | M the abd4e manner is cO&ble of wthdtanding 25 35,000
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material on the Inner surface of the mpld. The presepnt invention will now
be descpibed in %ore det® | by way of Bx&%ples and Chnparative Exanpl es.
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g of Coeatifig/mateyiab whi@ is verylgded Bs gbantiingrlayeg n spBeof @ considbrablp diffée@e iy codfficant dind
4.5 9 of Ythermal axparsion bptween swch layengndgdhe kase metalvFrirther, this Sprpreaatingmategbitayprtasa a
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formed i1 t herhe BEeHHSARieR wiluow ho dgsedhon ninorpgetal by wayor Exapplan ind Campertid Erempiet

664.5 ¢ of%@ﬁind 5.5 g of Y. 5) 795.5 g of Co, 200 g of C
and 4. 549 a nelting crucible which has been brought into
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by i gkt of 3yEX¥8ptIfas theuisd of GBK.Zognaf Bli, 830 gof Co el gefiYal coating |l ayer to a

t iTckness of 95%%-5mefl9p, 290 gietfiriand 4.5 9pfXaremelien ing melting erucible whichthag beep brought inthe
spray coat i ng? Yae4¥m qeaditien by @ vacuurgpunpeqrgd the rpsultipg melt is ihpmlormediinte a.fing pewder havisgr es
are present |37 averagedartiglpize of 30 wp byggpsaiomize: the |atter is porous. 55

The copper gl | oe/ rml% made in this manner was used for the production of an

al um ni &m for an engine of an autonobile In a casting process

wi th coolin Al;[l\ﬁgﬁl%olate?h fh }'Z.llgic%{‘eg a?éoo%ﬂs%‘ S %f 8o olatin 5ro9%9 SIS A
conduct ed, Ity ﬁﬁﬁg%a N 2.&4,218‘% g 659y el A iy hl;%ﬁﬂ e
and the suigt @bfmaPlondddfiit) B 7 ﬁinPt & Sprdy colltid m%éﬁﬂg b&th Prodifotion Exaimpld 174 4ppied
Bl 50 thereon by a plasma spray coating process at 8,000 °C to form a coating film having a thickness of 150 um.
A ceramic mixture of 92 % by weight of ZrO, and 8 % by weight of Y,0; is applied onto thus-formed metal
coating layer to a thickness of 250 um by a similar spray coating process. In this case, the spray coating tem-
perature is of 8,000 °C. A large number of very small pores are present in the ceramic layer and hence, the
latter is porous. :
55 The copper alloy mold made in this manner was used for the production of an aluminium alloy casing for
an engine of an automobile in a casting process with cooling to 350 to 400 °C and as a result, even if 35,000
shots were conducted, any change on the surface of the mold was not still cbserved, and the surface of the
molded product was satisfactory.
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2) A permanent nold was produced in the same nmanner an in Use Exanple 1,
except for the use of a nold bl ank Er@deoesBBa copper alloy No. 7 containing
0.2 % by weight of Ti and having a coefficient of thermal conductivity of 5
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engi ne in a cagrding cqehmsssmwwﬂ pytinghis meld inhe siging mannpthsiin/se Fxamplerfeexeeptiner
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coating m%%ﬁemﬁggﬁggn Producti on Exanple 3 was spray-coated onto an
I nner surf | d bl ank 25 W t hout spray coating of N .
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as in Use tPté lsé?:ﬂed"lﬁ‘ﬁJ‘BJa P4
result, even dn&a@ém&ﬁ& %]ytcmg@ma ;e,apy:s rIrlﬂe on the sgd?%ace of

the moid was mndslamslp‘race&bs&ywwd,amr repéA a&eapﬁ&rtaemladesbr@r&&%mﬁs
sat i sf act ory.of h powieraliccomprizing 25 BIby Weight brGUTP by waighit of A, 17196y wWelgRt of OF, Y5 % by
cpat i ngsomat erweight dly and 555 liyavelghtoof NE Bre@ést wasialse Bdndacfed fthe ssme\iahiyer as in Use Ex-
sari sfact ory dmple 1and as/eamsult,dhe feelingioff gf aciurface iofEnalyminiudeaticy nlded brodudtivaa observadii C
| ayer. COVPARMH®IcoBlingEXAMPLES 1) Using a spray coating material conprising 55
% by wei ght dfis @matgdxhaithishapedoryiad assregult ofadkpsiomef alyminlimdreth@molten metglifto gyminiyng
was appl i edn thebandipg Iaves throygh mirroiporessin theceramigiayelg i n t he same manner as in Use
Exanpl e®¥1. Then, it was attenpted to apply the ceramic material described
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