«4ffe-Nh@3UL RUMrRUSUUL B4 LNrUrurnke3nhLLerh
uRquU3hUL usLSrnNL» <hUuLUHuU

vuruuur suunurauu

udsSnunerLbh cCLAECULNARY
LUMNNRSJYUDLL 64 Urusnrncuuu
<hunhiuLuere

GMGJ4UL - 2025



{81 629.33:656.13
QU 39.33
Q 316

Quuwwpywu Uwtwuwp
Q316 Uywndnphh punhwunp Yunnigwdpp b wpwwnnpnadwt
hhdnwupubipp / U. Quuwwnwu.- bp.: 42LUY, 2025.- 190 ky:

Shppp Uwhiwwbuws £ dwulwghinwlywl nunwdbwpwih nwwunnubph b
ulutuwly-dhohti  dwywpnuwyh wywndbluwuhlubph hwdwp' wpwdwnpbind  eherl
wywnndbpbuwubph Yunnigywdph, whumnpnadwt nu yepwunpngdwt hwdwluwpgywd
ghwbihpubp: WU duwynpnid £ «inbuniggnit Y swithnd Y ndnud» gnpduwlut duinw-
dnnnienut’ pungplybiny ownpdhshg dhusl Ejbyunpwuwppwynpnid b HVAC hwdw-
Yuwpgbip: Nwnwdbwlw Uniep pungpynud £ swidhwgpuwlwu uwppbph oguinwgnpdnidp,
ufubdwubph pupbpgnwip W wuuwppnienubph wpwg (nYuwgnudp: Shppl nup
hunwy Yunnigwdp' 13 giuny, uwnnignnuijwi hwpgbpny, gnpduwlwl wnwowry-
pwuptbpny L hwybywsdubpnd, npuinbn ubplujwgyws U pwnwpwuttp, unpdw-
whyubp nL mbuuhlwlwu dhowlw)pubn:

<S5 629.33:656.13
QU 39.33

ISBN 978-9939-977-17-1

© 4RULUY, 2025



PnjwunwynipinLu

UBRUISNLBINLU ..o e e 7
Qinitu 1 Uinndbpbuwih punhwunp unniguidp ..., ... 10
1.1Uywnndbpbuwih hpduwwt dwubipp ..o s 10
1.2 (bpl dwpnuwwnwp dbpGuwubph nwuwupgnud.........ccoe. 14
1.3 Upfuwwnwuph punhwuntp uhgpntuplbip ... s 17
1.4 Ugwnndbtiptuwh Yunnigudpuwiht ufubdu ... s 19
1.5 Uhwynpubip nt swihtip (UP) b gnpdhpwluigd........coooviiiiiincenen. .20
1.6 Uywuwpydwu punhwuntp ghYyibp b hwunmwenpwynpnid.............. 23
Qnttu 2 Swindhsh dbfuwuhyw
(RpInY, glwu, dfung, suupdwann, SUGudl |hubin) ... e 26
21 RINYp Yunnigquidp W Unuebin.....ooee 26
2.2 Qquiu-djung-onwyubp dwybpbiuubp W pugwyubp ..., 29
2.3 Cwpdwann b dulwal jhubin hwjwuwpwyonnud b jninnd.............. 33
2.4 Ququpw2tudwu dbfuwuhqud (Yapwhulyynn thwywuubp,
dwdwuwlwuhany nhppwUNNNL) ..o e 37
25 Pnipnfjuwlywi dwdwuwlwuznd nhppwynpnid
(VVWT/VANOS/VTEC. ..} et e e 38
2.6 Utindnud, wpwnwhnupbp U swhwgpuwt phumbp ..., 40
2.7 Cwjwpdwt/pwundwu Ywunuubip, dndtunubp W
hwONPNUIGUWUNLRINLU. ..ot e e 43
Qintju 3 Ywnbijhph utunignud, Ubpwdnid b wpnwdnid.........ooois 47
(EF1, pEUGNU/NNGED et e e 47
3 10nwjhu ninh onh qunhs, ubipwddwu YnGYunnp .o 47
3.2 Ywnbijhpwiht ninh pwp, Jwnbijhph yndw, quhs/qunhs, Gupdwt
YUINGUIYNPNLU .ot e e 50
3.3 Lbpwpyhsutip (pkughu EFI/GDI) b Yunwdwnpdwu
UNNWUUWRUWUNLBINLU et et ne aeeaeeeanes 53
3.4 Hhgbjwht dwunwlwpwpnud (Common Rail) b bwfuwwnwpwgdwt
wnWUSUWhwinYnunUUGN ..o .58
3.5 Upnwddwtu hwdwlwpg, Yunwhquwnp b Oz dtipwhuynid............ 61
3.6 Bugpnudubiph, Jwynindh W hnupbiph swithnudubp nunwduwlwu
UGRNMUWIPRWUNLBINLU ..o e eeeeiee s 64
Qnttu 4 Uwnbigdwt W jnindwit hwdwlungbp ... 67
4.1 Uwnbgdwu hwdwlwpgh twywwwlyu nt hhduwlwt vnwppbpp.......... 67

3



4.2 Cpowuwnnieintu U oph wndw hnuph $hghluwi...c.cooovviiiiiiiiie, 70
4.3 (gtipdnunwwun b onwthnfuhsubph Yunwywpnud.........cooooiennen, 70
4.4 Ntwnhwuwnp, fjunnnulyutip, punupdwlydwu viwpp bW uthwphsh
QUINLU L. riis et e 71
4.5 {<nwgdwt htinntly pwnwnpnientu, funnye)niu,
huwdwinBNGINNLRINLU. ..o e e 71
4.6 3nindwu hwdwlwng jninudnhs, wugninhubin, jninh quhs.............. 72
4.7 3nwnbiph nwubip L punpnieiniu (SAE, dwdnighynipiniu,
hpWhwUGQUEN)......oos s 76
Qintfju 5 Ywnp U fEYunpnuwiht Yunwywpnud (ECU) ..o 80
5.1 Ywnngph hwdwlwpgh tywwnwyp b Yunnigqudpp.........ccoeeeeeeee 80
5.2 ECU' Yauwnpnuwlwtu wignphpdubp W wwowmwwunyeyniuubp ........... 83
5.3 Syhsh gwug' wywmndnphih «wspbpp» W «wlubgubppy.....ccooeeeeee 84
5.4 Uunnuwwnnpubip' gnpdnn GEnpbn........cooiiis e, 85
5.5 EiEywnpwlwt onpwubph puptipgnu U wiuwnnpnadwu
RUIGUUIYWNNLRINLU c.eeiiieiieicciieceieres crteenie e nee anreenneenes 85
5.6 Misfire (nponyck 3axuranunii)-h hwjnuwpbpnud b DTC-ubkipp
RUWUNWIYNNNLT L s e 86
Qnttu 6 Pnfuwugdwt wnuh U thnfuhwnnpnwy (MKNTM/AT/CVT/DCT,
NhIBNEUGhW]) .o 89
6.1 Ygnpnhs (Clutch) Ywwp pwnpdhsh b thnfuwugdwu innuhp dpolt ... 89
6.2 Utfuwupyulwu thnfuwugdwt wninwh (MKIM)
uhufupnuhquinnpubp W hwdwinbnnud........coo s 90
6.3 Uywnindwwn thnfuwugdwu innuh (AT) hhnpnynuytpunnnp,
UNEUNNNUGN . s 90
6.4 CVT (onpw)nuin/gninhnn wupunhww thnihnfuwlwt thnfjuwugnid) .... 91
6.5 DCT (Ynyuwygnpnhsny thnfjuwugnud) «bGpynt tnnuh' dby
WU UIYUIUNLUD s e es e 92
6.6 Pnfuhwnnpnwl 2wpdwpbip |hutinubp, hnntp, nhtptughwubp..... 92
6.7 <btnnwyubin, qunhgutip, stipdwlwpgwynpnid b uywuwpynud ............ 93
Qintfu 7 Ywfung b nGYuyupnid ... 97
7 1 Ywfungh Yunnigywdph tnnpuwdwpwUny@nilun.. ... .97
7.2 twpdwpnniugp, pUbp, wwungubp b wnwugpwuwip.......cooeeeennee. 102
7.3 WGjwywpnd pwunt-wwnwduwuhy, nidtnugnighsubip W wnghs ....... 102
7.4 Uuhyubiph gbndbunpu ... 106
7.5 thuwdhl pinudwdputip, Yuynttwgnd bW NVH ... 108

4



7.6 Unbunwjhtu unnignudutip W thnpdwpynw dwuwwwnphhu.............. 109

Qnitu 8 Upgbjwlwihtu hwdwuwpg, ABS/ESP........cooiis 112
8.1 Cunhwunip Ywnnigwdp U nidbiph thnfuwugnid..........cooooienenen. 112
8.2 Uywywnwlw)ht U pdpntwiht hwugnygubtiph gnpduwlwu
wnWUdUWhwnYNLRNWUUENQR .o 116
8.3 Upgbjwlwiht htnnwy hhgpnuynwhynipinit, DOT nuwubp L
UUWUIUUINAYNLU s et e 117
8.4 ABS, EBD L ESP wndhs, dnnny bW wignphpdubip.......cocoooiveiiei, 118
8.5 Ywjwudwu wpgbjwy Whuwuhyulwu W EPB)......oco 118
8.6 2wthnud, wfunnpnand b thnpdwpynwd Gwuwwwphpt ................... 119

Qintju 9 Elyunpwuwppwynpnuw (dwpwnyng, ghubipwnnn, gnpdwnyhs,

[MLUWIYNNNLRINLU) 1ot artree e ane rreesnneeesanneas 122
9.1. Uwpwyng. hgnpnypiniu, [hgpwynpnid, phunbip ... 122
9.2 Qhiutipwwinp U hgpwynpdwt hwdwWYwng....coovveeiiiiiie e 124
9.3 Gnpdwpyhs ununpn, Bendix b hnupwjhtu gdwwwunytip ............... 124

9.4 Uungdwu pwtund, wwwhnyhsubip, nbitubp W hnnwyhtu ninpubp... 125
9.5 Lnwwynpnieiniu b wgnwupwuubp (wnolp |ntuwpdwy, htwhu

(nLuwpdwly, DRL, HID/LED) ....cooiiiiiiiiiies e 127

9.6 2uithnudubip U hnpsuwlywt depnnwpwunyeniu (Unyunhdbunn,

«radup wdwBpUBuIN) . e 128

9.7 Nwqdwywnnipnit wpwdg npwdwpwuwlwl nnn....eee, 129
Qinttu 10 Fwthp, upwh W HVAC ... 134

101 fGwihph wvwppbin, Ynaunnyeiniu bW hwlwynnnghnu

WUI2UNUWUNLRINLU o ceiiee e ne ereeenineas 134

10.2 Upwh, Gunnwwnbintp, wujunwugnipjw gninhubip L

PUWNShYUBN (SRS)..cciiiiiii s e 138

10.3 HVAC-h Yunnigwdpp' mwpwgnid, onwihnfunipiniu, uwnbgnid.... 142
10.4 Uwnwququtn, jnintp W 6upnudubp

(nwundbwlwl dngrupyduadp) ... 145

10.5 HVAC nnyhs U YuinWWINNLY ..o e 146

10.6 <bpdtwnphynipjwt thnpdwnpynid, |hgpwynpnid b hninbiph

YUIUTUNLU oo e e eiee e 147
Qnttu 11 OBD-1l b wfuinnnpn2dwit wignppRU....occies e 149

111 OBD-II dhwlyghs, wpdwuwgpnipniuubp b Juwwygnipjwu

RPUNLURUBIN .ot s e 149

112 DTC Ywnnigywdp, Freeze Frame U «6hpwn ywhh» qunuthwp......... 151

5



113 Live Data b Fuel Trim-tip «hus E hpdw wnbnh niubuntds................... 153
114 Readiness monitors U Drive Cycle huswtu wjwpunt

hUpUWIUINNLGNLUUGNN o e e 155
11.5<nupwqgdtip (flowchart) puin wiunwuhoh wignphpedh uhpwp........ 156
11.6 fllywnpwlwu ufubidwutin, Mode $06 ... e 157
11.7Syjwubph gpwugnud, hwuwmwpenpwynpnud W npwyp
YEPUWINWUNWIINNLU .. s e 158
Qnitu 12 Uywuwpynd b tnwpwddwd ybpwunpngnudubp......ooceeeeenne 161
12. 20wwuwpldwt wwuh Yunnignw b unniquipbpne......ccooen. 161
12.2Cwndhsh jninh W jntnwiht qunphsh thnfuwphunud ..., 161
12.3 Onuwyht/upwhwihtu b qunbhph quapsbip.....ooo 162
12.4 dwnngph dndbip W YnQUBD .o e 162
12.5 Upgbwywihu Ynbnwyubp/uywywnwyubp b hbnnwy ... 162

12.6 Uwjuhlubip, fugwtubip, gnywwubp wpumwhnupbpph ybpwgnid..... 163
12.7Uuhyubip W Ywfung wwnnunwlubph dgnid, nninwghuw,

AWYWUWNWY2NNLT ..ot e e 163
Qnitu 13 Upfuwwnmwtupwjhu wudunwugnyeinit bW wphbunwung ................ 168
13.1Wtuwwnwywph Yugdwybpwynid, tpwgpnudutip b wugbjhputbp ..... 168
13.2<UMNU, hhghtuw b hpnbhwhu wuyunwugnip)ntl ....................... 168
13.3 Ybiptijwyutip, htuwpwuutip W ugnudwiht uwppbip ..., 169
13.4 Eltyunpwlwu wudunwugnipiniu, utipghwih wuyunwug wugwinnid
(LOTO) b Yunpdwiu gnpdhpUBD ..o e 169
13.5 (Gwihnuubiph Ywnwywpnwd b EYninghwlwu
WUWNWUUWUWUNYNLRINLU. i e ...170
13.6 Upfluwwnwupubiph wpdwuwgpnw U npwyh ybpwhuynud................ 170
Cwybiywsd — SyYjwjubiph wgnuwlYubip ... 173
Cwybyws U. Skuuhyulwu pwnwpwu (Cwj-Pyc-Eng)......cccoeiveiienns 173
Cwybyws P. <hduwywu swihnwiubip U swhwuhubp (nuniduwyw
UNQUUIYWIIRUBN). .o ciciiiis e et 176
Cwybyws F. <bnnwyubip b dninwpyywd dwywiubp (unynpwlwt Pkw)..... 177
Cwybyws ¥ Munnwnwutiph/dhwgnwiubiph dgqdwu dndbuntubn............... 178
Cwybiyws . Cwbwlu oginwgnpdynn hwwwynwiubiph guuy ..........c........ 179
QUUYBIWIS 2. o e e 182
Cwybyws L. Gpwywuntpiwu b wnpynipubiph gnigwy (pnuunpwuh,
NLUNLBUUILYWIT) coei s e e niee e 190



Lbpwénipniu

M hwdwp | twhwwnbujwé wyu ghppp

Shppp twuwwnbuws  duwutwghunwlwi nwnwduwpwup nwuwunnubiph,
huswbtiu twlb uyuuwy Ywd dhoht dulwpnwyh wynndbluwuplubph W jwpn-
pwuwmubph hwdwp, npnup whwnp £ hwdwywpgywd nphpuwbnbu phel wy-
wnndbpbuwih Junnigwdpht, wfjunnpnadwup b yGpwunpngdwup: Ywplnp
twuwwwpdwu £ $pghlwih b dwpbdwinhlwih hhdntupubph, Uh dhwynpub-
nh U LiYunpwywunyejwu nmwppwlwu optupubinh hdwgnieyniup: Nwnighsub-
ph hwdwp Unyep Yupnn b ogunwgnpdytp npwbu nuuwlwundwu hhdp' jw-
pnpwwnnp pwpwnbiph W uinngnnuwu pinyubpp Yhpwndwdp:

htug funynpbip
TGwupupwgp duwynpnud | «nbunuginiu Y swihnud Y ndnud» drnwdnnni-
[gnLu:

Yhpwnynn hdwnniejniutbpu Gu.

1 wywndbpbuwih hphduwywu hwdwwpgbph wouwwwuph pdpnunwd
(qwpdhs, Jwnbihp/utipwdnw/wpunwsdnwd, uwnbgnid/jninnwd, Jwnngp/
ECU, hnfuwugnud, Yutung/nGYuwdwpnid, wpgbuwlyubp, fEYnpwuwp-
pwynpnud, HVAC),

1 swihwgpwlwu gnpdhpubiph Yhpwnnipinu (Gugnwd, Jwynind, LGlun-
pwdwthnwiubin, OBD-II Live Data, Mode $06),

1 Ywnnigwdpwjhu ufubdwubph nt jwpwjhu gdwwwunytpubph puptp-
gnud,

T whwyhy wuuwppneniuubph wpwg PYwwgnud' wnwug  wybinpn
pwundwu,

1 uywuwpldwu wudunwug phpwlywtwgnd U wpryniupubph  thwu-
nwpnrwynpnd:

Qnph Yunngjuwépp.

Qppp ubpwnnud | 13 gyniju’ hwdwywpgbph npwdwpwuwlwu hwynp-
nwywunypjwdp b Qwybjué: <wybjwdnid hwjwpwgpywd tu pwnwpwi-
ubipp, swihwuhoubipp, htnnwyubph nu dwywjubph dhowywpbnp, unpdwunpy-
ubipp, npnawlyh dhwgnudubph dgdwtu dndGunubipp W wnpjnipubph gniguyp:
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3nipwpwugnip gjfup Ybpond Yuwu umnignnulwt hwpgbp (3-5 hww) L
gnpstwlwy wnwownpwupubp (Whusk 3' wdpnne gjfuh hwdwp), huswybu
Uwl «Shwhy wuuwnppnieyniuutip bW nhwug wunnpnadwt dbpnnutip» tupw-
pwdhu: [FJwjhu wpdbpubpp wpnd Gu npubu nunwitwwt Showlw)p-
ubp' wwpunwnhp hnndnd wpunwnpnnh dinuwpyhu Ynuypbn dnnbiih hw-
dwn:

Stpdhtuwpwunipyniu

Stpdhuwpwuwywu hphdpp pwnyugwsd b hwunmwunyws hwytipbu-nnwb-
pku-wuqikpbu pwnwpwupg (nb'u <wydbywdnid): Stpunnd wnwehup wp-
ynw LU nnwbpbu Ywd wugbpbu hwdwpdtpubipp, www oguwgnpdynwd k
dhwju hwybpbup' funwwihbint pwupgdwuwlwu fuwnuwothnphg: YpGwwnnu-
utpp’ MAF/MAP, 0., ECU, ABS/ESP, OBD-IIl, AT/CVT/DCT, VT U wju.
upwup dGluwpwuynw Gu wnwoht wugwd gnpdwstihu: Pninp swithnudubipp
wnnynud Gu Uh dhwynpubipny:

Qnpshpubip b uwppwynpnid

Lwpnpwuwnp - woluwwnwupubph  ujuqugnyu Yugdp' dndbuwnwswih,
dnipinpdbwnp/ i Gdw-w dwpdbwnp, OBD-Il upwtbkp (Live Data/Freeze Frame),
Julyninudwswih nu Junbijhph/ jninh Guawswihtip, Yndypbudbnp b Julnud-
nbuwnbp, vwnbgdwt hwiwlwpgh Gupniwjht Yndy, ququuwhquwnp
(Ywd hwdwpdtp), wpgbjwldwtu hwdwywpgh nbunbtp , HYAC dwundbwn-
phYy hwjwpwént + UV jwdy: Uuunwug pupdpwgdwu hwdwp' 9bip + hb-
twpwtubp : Unwownbd thnpdbph hwdwp ogunwywp k oughpngpudnp:

Uujwwugnipynit b dhowduwyp

Uuywmwugnieiniup dwpduwynpywsd £ wdpnng nwupupwgnd b wdiinth-
Jwsd k 13-pn gqfunud: <hduwwu uygpniupubpp' KUMU (wispbph/&bnptiph/yn-
2hyh wwonwwunye)nit), LOTO (Kubpghwih wuywmwug wugwinnwd), ybipb-
(wyubph nu Qupnwdwihu uwpptph Ywunuwlwpgwsd swhwagnpdnud, hpnb-
hwjhtu ywowmwwunieiniu (dwphsubph dwwnsGihnyeniu b dwdybwnubp), onw-
thnfunyeintu U pwthnuubph EYninghwlywt Yunwywpnd (nnbp, uwnw-
quq, dwpwyngubp): Swujwgwsd gnpduwlwt wnwownpwup ulbuynd k



«wuynwugnpjwu  unniquptpeny» UL wjwpwynd £ woluwwnwnbinh
dwppdwdp:

Yuwhwwndwt juqdwlbpynd

Quwhwwnup pwqdwpwnunphs

T Fhuwmwihu unngnudubip’ jnipwpwtgnip gluhg hbwn (Unngnnw-
Ywt hwngtiph pinyh hhdwu Jpw),

1 Lwpnpwwnp wluwwnmwupubp' gnpduwlwu pwpnbpny (uuywuwp-
Ynud, swihnuwubip, wfunnpnnid),

T Pwunwpnpwynpnid’ woluwwnwuph pwpw, swhdwt wpdwuwgpnt-

pINLtU, tiqpujugnip)ntu,

1 Jdwppwqdwiht/ wujunwugnipjuu gnpént’ <UNU, Jupquwwhnt-

pINLU, wotuwwnwywiph Yuqdwybpwnud:

Upnid. thwuypwenewynpnidp,  Juppwghdl wbyypwbgnigniip skt
wwhwbond wnwtdpht tnp «nuubp» npwbp hwdwipdmd Gu wpnbl tnuws
uypnignnuiljutl hwipgbph  nt gnpdtwlwt  wnwownnpwplbph  dby: Pwu-
tpuwipnrwynpnidwl, Junpwaghdhl wadipwbgnyeyuwt b prubliulipnh tdnptbnp
Ywpnn bp Swunpwiw) <wdbiws L pwdtnid:



Giniju 1 Uwmndbpbuwjh punhwunip Yunnigywép

Wu gntfup ubpyuwjwgunud | plipl wynndbptuwh hhduw-
Ywu hwdwlwpgbph hnfujuwwygwsdnieniup b npwug gnp- e
dwnnypubph wpwdwpwunyeintup: Lwywwnwlu k, np Nnwwunnp
unynph wnbutb] dbpbuwu npwbtu dhwutwywu Lubipgbnhy
Yunwywpdwu hwdwlwpg' hwulwuwiny,

i huswbiu Gu pwndhsp, thnfuwugdwt innuhp, hnfuhwnnpnuyp, Ywfun-
gp, wpgbjwywjhu hwdwlwpgp, nGYwywpnwip b EGYunpwuwppwynpnwdp
hwdwgnpdwygnd dwuwwwphh htin wuynwug nt Yuwufuwwnbubh 2ghnwdu
wuwwhnybnt hwdwp: Pninp nbpdhuubpp wipdnud G hwunwnywd punw-
pwuh hwdwdwju'

wnwoht hpawwnwydwup ugynud Gu nnwbipbu b wugtpbu hwdwpdbp-
ubipp, www 2wpniuwynud Gup dhwju hwybpbuny:

1.1Uywmndbtptuwih hhduwlwu dwubpp

Uywnndbpbuwu Yunpbh b hwuwuw) npwbu dhwynpbph hwdwluwng,
npwnbin dGjuwuplywywu Lubpghwih ninptu, Ynpnn Yunnigwdpp b LiGYunpw-
Ywtu juwnwywpdwt 2npwu wotuwwnw Gu hwdwnpquws:

Cwuuhp (Wacen, Chassis) dbptuwih «ydwlupu» £ Ypnn hhdp, nph ypw
wdpwgywd tu nidughti b odwtinwly hwbgnyglbpp: dwdwuwywlyhg dbpb-
uwubpp db6é dwup Jwupwphpbnpu-Yhpunuywu puihp nubu Whwany|
rwihp), npunbin pwipp (Yysos, Body) dhwdwdwuwly Yuwmwpnd £ U Ypnn,
W wwonmwwuwywu nbp' Yuwaqdbind wadypwbgnyaputi Juinwlp L Yug-
Jwaljwé nEpnpdwgynn gninpubpp’ pwjudwu Lubpghwu Ywubint hwdwp:
(Gwihph Ypw GU Gunnwd Gunwntbintipp, wuwmwugniejuu gninpubpp, onw-
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pwpdhlubpp, hugwybu wl wpnwphu |nyubpp' (Pwwpdwlubp L hGnlp
[nyubip: Cwuuhu wwwhnynu £ bwlb Ywfungh U thnfjuwugdwt hwugnygubiph
Gognhin  Bphypwswwywlwt Gapbpp' Gplwpwdwdybn Ynonngeniu bW NVH
(wnunwy/ epennud/Ynwunnieinttu) Yunwywpbihnye)niu:

Nidwjhtt Shwynpp® qwpdhsp (Asuratens, Engine), Ytpwihnfunud k Juw-
ntihph (Pwp Y dwnbijhph wndw ¥ dwnbihph quhy/ qunhy) phihwlywt fubp-

ghwu wynpnn dndGlupp: Phughuwihtu pwpdhsubpnud fuwnunipnp Jwnngp L
wypdwu dndny (Ceeyva 3amuranus, Spark plug), nhqbjwjhund’ pwnép ubin-

dnuihg: Cwpdhshu «uskny U «wpunwushinw Gu oqunid tubpwddwu Ynky-
wnpp L wpnwddw Yntlwnpp, huy vwnbgdwt hwdwlwpgp (Nwnhw-
winp, ftpdnunwwn, 2ph yndwy) L pnipdwt hwdwlwpgp Sninh wndw, 3ni-
nh qwhs) wwhn Gu obpdwunmhbwut ni pthnwdubpp wuwnwug dhowlwy-
pnuw: Wu pinynid swihbih G, ophuwl, jninp dtpnidp (kPa/bar), hnywgdwb
htnniyp obpdwupnhéwip (°C), dnuppuyhti onp tpnidpl pwtiwlyp (kPa, g/s):

Undbunmh thnjuwtgdwtl npwu. Twpdhshg wunynpdndGunp  thn-
fuwugynud £ Ygnpnhsny (Cuennenue, Clutch) nbwh thnfuwugdwtu wnnwh
(Kopo6ka nepepay, Gearbox/Transmission), npwnbin punpjwd hnfuwugdwu
dhongny uwwgynd L Gdwlwwwphht hwdwwwwwufuwl  hnfuwbgidught
hwpwpbpnipyniti (gear ratio) thnfuwphubiny wwnywubph wpwgnieniuu ni
wwnyunpdndbuwnp: Uyw  wyunynhdndbunp wugund | nh$tpkughwih
(Oundbdpeperuman, Differential) dhondy, npp pny| b wwihu dwhi-we wahydubnhb
wipydly wpplip wpwanipywdp ongwnwpdtpnud’ wwhbing Yuwp Swuw-
wwphph hbwn: Yhibpbughwihg Fubipghwu swpdynd £ gwpdwpbp fhubnub-
pny (MpusopHnoii Ban, Drive shaft) L Yhuwnwugpubpny nbwh wuhyubp
(Koneco, Wheel): Uju onpwih Gninudnpnidp YuiuJwsd £ Yunnigwdlhg'
FWD/RWD/AWD, uwlwju gnpdwnnypp unyuu b pwpdhshg nbuwh Gwbw-
wwph:

Uwlungp (MopBecka, Suspension) wywndnphih hwugnygubph hwdw-
Ywpg k, npu wwwhndnd £

— wudwnnnh dounwlwu 2thnwip dwuwwwphh htn b Yuynu junwyw-
pbhnyenLu,

— Gwuwwwphwiht  wuhwpenyejnilubphg  hwpjwdubtph  dbndwgnud
(hwpdwpwybwnnieniu),

— wuhyubiph gbndtwpphwjh ywhwwund wpgbuydwu ne opownwpab-
ph dwdwuwly:
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Lwju Yhpwnynn ufubidwihg £ MacPherson-p’ wwpnypwdl quuwuwy +
wdnpunhqwwnnp (strut) + unnpht [dwy, npnup dhwgywsd Gu nupdwpnniug-
phu (steering knuckle):

Ywfungh hnnbpnw ogquwgnpdynud Bu Fjwuwnhly wywungubip' ppennid-
ubpp dbynwwgubine hwdwp, huly wnwugpwywubpp wwwhnynd Gu
wunndwt gwop 2thnwd nL Gogphuin winpdnid:

NEYwywpnudp (Pynesoe ynpaenenue, Steering system) thnfunud Lk nin-
nnpgnlup’ dinpp dnunpwihu 9wupbpp nupduting Jepwhuybih opownwipa:
dwdwuwywyhg dbptuwubpnid nwpwdwsd [ Gnqupwunt - wnwdtwuhy
(rack-pinion) wbuwyp' hwawlu bywnpwlwu nidtinupwp (EPS), npp Yupquw-
Yynpnud £ mdp b ybpwnupdh qqugnuip: G{wdwpdwt wdpnng hwugnygp
Ywwdnd  E - Ywfungh  nupdwpnniugpht’  ninhn - wqnbind - whdutiph
toe/camber/caster wuyniuubiph Yuniunipjwu Yypuw:

Upqbjuwluwiht hwdwlwpgp (TopmosHaa cucrema, Brake) thnfjuwplynid
E owpdwlwu tubpghwu sbpdnipywt’ nuunwnbgubing W Ywugqubgubing Jb-
pbuwu: Unwoht wwunud Gu wpgbjwlwjht ujuwywnwlyubpu ne Ynénuljut-
pp' 2thdwu dhongny uwnbindbin wuhpwdbtonm dndbuwnp bwlwunpbu dnn
wuhyhtu: <pnpwyhy dwup hwnnppnd £ 6ugnudp Jupnpnh ninphg dhtsl
Ynénwyubp, phuy LlGYwnpnuwihtu Gupwhwdwlwpgbpp (ABS/ESC) Ywnwyw-
pnw Gu wuphyubiph uwjpwpnwip U Ywyniunieyniup: Uwywuwpldwu wwpg gnt-
ghsubnp U wpgbjuwluypts htnniyp dwlwpnwlt ne Jpdwlp, ulwdwnwlp
hwupnipyniip (mm), Ynénuwlaiph dawgnpnp (mm):

Eltywpwuwppwynpnid b Yuwnwyjwpnd. Uwpwnlngp (Akkymynartop,
Battery) wwwhnynud £ dbluwplyuwjhu uunignud, geubpwwnpp (feneparop,
Alternator)' |hgpwynpnid U Yuyniu jwpnud oupddwt pupwgpntd, gnpdwplp-
sp (Craprep, Starter) hwnnpnnid £ wnwohtu wwnnywnp swpdhshu: EUU/ECU
(OnekTpoHHbIl 6nok ynpasnenus, Electronic Control Unit) Yupnnud L inygp-
sh (MLatumk, Sensor) wnJjwjubpp (9bpdwunpbw, Guond, nhpp, prERYwduh
wwnniuwyngeiniu W wyiu) b Yunwdwpnd £ wlnnuwnnpubpht' wywhbing
owndhsh, Jwnbhph, yuwnngph ni wpunwddwu wwpwdbwupbpp unpdwnud:
Ujuwntin swihtith GU' dwpinlngh qwipnidp (V), thgpwidnpdwt upnidp (V), tp-
sh hndwt gupnidabpp (V), huswbu uwl pYwihu wdywiubp' rpm, kPa, °C:
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Uplyubih «Energy & Control» wuuwnlybpp (Yups)
dwnbjhp Y Cwpdhs Y Ugnpnhs Y Pnfuwugdwn winuwh Y Hhdbpbughw)

Y Lhutnubp/ Yhuwnwugpubp

Y Uuhy

Bwuwwwph

Uwpulng/ dEubipwwnnp Y ECU Y Syhy/ Wywnnuwwnnpubip Y Pninp tupwhw-

dwlwpqbp

Uju onpwt gnyg £ wwihu, np dbepbuwih gwiluwgws Juppughti thnihn-
funieyntt (wpwgqugnud, upddwt hwpenieinty, wpgbpuynud) wpnyniup £ ng

phb dbYy hwugnygh, w)| hwdwlwpguiht hnfuwgnbignipju:
Chitwlwu Fupwhwdwlwpqbp b swihbh ywpwdbwnpbp (S1)

Gupwhwdiw - | <pduwljwl Jwubkp Quithdwt dhw- L
Yupq Ynpubp
Gwuuh/- Ypnn Yunngdwdp, | swihubp/hbnwynpni- | pwludwt Kubp-
(Gwihp wudunwug. Juu- pintuutip (mm) ghwjh ninhn Yuw-
nwl nwywpnud
Cwndhs Junbihp, ubpwdnd | T°C, p_jnin (kPa/bar), | Upryniuwybinnt
fwpunwdnud, uwnk- | MAP (kPa), rpm [elwl nt hniuw-
gnud, jnnnud hntjw hhdp
gear UYgnpnhs, thnfuwug- | rpm dnunp/bip, pw- | Gwuwuwwphhu
dwu wnth, nhdb- thwughy uwhp (rpm) | hwdwwwwnwu
pbughwy, |hubnubp fuwt hwpwpbpnt-
[pInLu
Lwfung/1b- quuwlwl, only, hnnbph fuwn (mm), Ywyniunipniu,
Yw- Jwpnud dwly/Ynywly, EPS wulyniuubp (%) hwpdwpw -yb-
wmniypinLu
Upgbjwl ujwdwnwy, Ynb- p_hhnp. (kPa/bar), Lubpghwjh thn-
nwl, hhnpwyhyw ujwdwnwlyh hwu- fuwpynd obpdnti-
wnipinlu (mm) [pjul
EiGYywnnp/ECU dwpulng, gbubpw- | V, A, DTC/Live-Data utnignud b unw-

wnn, gnpdwplhy,
wnyhg

Jwpdw onpw
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Udthnthnid

Ugwndbpbuwu wbwnp  nhunb npybu dhwynpjwéd hwiwlwpg wu-
upt / Ydwfupp Ypnd nt uwnd £ pninp hwugnygubipp, nidwphtt dwup
(Qupdhs + thnfuwugnudwwnnuth) wpwnwnpnd bW wuhyubphu k thnfuwugnid nin-
pnn dndbuwnp, fujungt ni nElwynpnudp wwhnd U wujwnnnh 2thnwdp Gw-
Uwuwwphp htiwn b wywhnynud ninnnigyniut ne junwywpbipnie)niup, wpgb-
lwywyhtt hwdwlwpgp wwwhnynd £ Jbpwhuyynn nunwn, puy EEYyupn-
twypt junwyjwpdwt Shwynpubpp (ECU) CAN-wjhu Yuwwbpny Ynnpnhuwg-
unw BU wyu wdbup' wpryniuwybnnyejwu ne wudunwugnyejwu hwdwp: Opp-
uwl' Yujniuwgnighs (anti-roll) dnnbpp ujwgbgunud Gu pwihph gnpnudp
onownwndnud’ «fuubiny» dwfu-wy Ywungubpp:

1.2 ([ehpl dwpnuwwwp dtptuwubph nwuwluwpgnud

(atipl dwupnwwwn dbpbuwubph gnpduwlwiu nwuwlywpgdwu Ysuwpn-
twlwu vpwup pwppuydwu ufubdwu £, npndhtnl hbug wju £ npnonud
quugywdubph pwotunudp, wnbnunpdwu néndubpp b Juppwihu punypep:
Uuwgwsd hwwnlwuhoubipp' gwpdhsh nhppp, pwithph wbkuwlutipp W nidwjht
dhwynph wbuwyp, pugunud Gu wju ywwnlbpp' dbwynpbiny depbuwih Yh-
pwnwlywu «nbipp» punwpntd, duwjpninnud jud wupwpblwpg dwybpunyphu:
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Unguh pwppwly (FWD) dbpbuwubpnd swpdhsp U thn-
fuwugdwu wninwhp undnpwpwp uybwlw Gu, hul wwnnywnh dn-
dGunp wudhpwwbu qunud £ wnouph wuhyubphtu [ndnuip
ptRrl, futwinn U Yndwywlw E, wjn ywwdwnny k| jwju £ Yp-
pwnynwd thnpp ni pwnwpwjhtu nwubipnuwd: Ungnpwljwt £, np FWD-h nbwpnud
owndhst nu thnfuwugdwtu winuhp wmbnunpwsd Gu deYy pinyny, husp Yptw-
winwd £ dwubiph phyp nt hnfuwugdwt ninpubpp: Uhlunyt dwdwuwl, pwpép
wwnywnphdndbuwnubph nbwpnw huwpwynp £ qqu nEjuyhtt junwywpnidp

(torque steer) L wnolh wudwnnbph wpwg dwonud’ Jbahunhy pbnudwdph
wwwbwnny:

Chwnlbh pupuly (RWD) ufubdwinud wwnnywnh dndbunp hwutnd | htiwn-
Lh nhbnbughwiht Showtlywy (hubinny, huy pwngwlnnp htwlth whyubnt
Gu: Uw pwdwund £ nbudupdwtu b puppwldwtu gnpdwnnypubpp (wnslp
— ninnnientu, htnpp — pwny), pwpbjwynd £ quuquéutiph pwafunwip L
eyl b mwihu ogunwgnpdt pupdp wwnnyunhdndbun niubignn swpdhgubn® w-
nwug wnoluph hwugnygubipp gbipptinubine:  (FGpnieynutbpp  unynpwpwn
Yuwwywsd Gu pniutih/upnwup nbnny U §uwi/uwnnygh ypw wwhwugynn
wudwnnny nt fjGYunpnuphluyny:

1

Vi VE. , =

A\ <« o <

<
EPm

Udpnnowlwt pwpwlynn (AWD/4x4) hwdwlwngbpp Yw-
pnn Gu |hub) doyrwlwi Ywd dhwgynn (on-demand): Upnwlwu
upubdwubpnud Yw YEunpnuwywu nhdtpbughwy, puy dhwg-
dnn wwppbpwlubpnd'  puqiwwwwnhly Ygugpnid  (multi-

plate clutch/Haldex whuw), npnup YbGpwpwotunid Gu  wwnywmhdndbunu
wnwugpubiph dhol' pwpdpwgubin wugniuwynipiniuu nu Yuyniunysyniup
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pwg Ywd gwdn Ywsnunyeudp dwuwwwphubphu: Cunhwunip Ywunup'
AWD-p hwupdwpbgyws £ donwwu dwuwwwphwiht oginugnpddwu (YGUwn-
pnuwywu nh$/Ygwgpnud), huy nuuwlwu 4WD-p' dejuwuhluwbu wpgbjw-
thwyynn thnfjuwugwinnihny' dwup Jwjpwguwypnwubphu (odpnnin):

Cupdhsh nhppp (wnoly, dhoht, htinl) wannu £ L' hwywpwgnnipjw,
W Juppwihu Yepwwph Jpw: Ungl inbnuijuynidu wnwyb) tnwpwdJws £ vw-
nbgdwtl uwwuwpydwt hwuwbbihnypyuwl wwpgnipjwu wwwnbwnny: Uhght
wnbnuluwynuip (wpdhgp' Ypnn wnwugpubiph Jdholy) dbfuwuhynpbu uwwu-
wnw | pwjwtuwynpwéd pwywpwyfudwup b gwdp hwbgnygughti hubpup-
wiht, hugu k| pwpbuwynd £ opownwnduwhu Yuyniuneiniup' quph nt wwpw-
gdwihu dwdihsh hwoyhu: KEnbth mbnuyuydwu nbwpnwd swhnid Gu hbnlh
wupyubph Yuwgsntunyeyniup b wpgbuydwu  pwofudwt  huwpwynpnipgniun,
uwlwiu qquinit bu wpwg «gbipwnwnpah» (oversteer) Ujwwdwdp U ww-
hwuoynud | 6ogphwn thwpebpwynpnid/uwntgnid:

Cupdhsh nhpp — wqnbignipjwt wpwq ninkgnyg

Thpp | Pug £ wwijhu hush hwyyhu
Unpl | Cwuwubih uwnbgnu/uwywuwp- Lbin wwpwdp wnwy, pw?'
Ynud, SwdYnwd mwppbp pwihpb- | wnglnwd
nh
Uhohti | Pwjwitiu, gwdp hubpupw, uynp- | Upwhh/pEntwwnwpwdph ghontd,
wnwihtu yunwywnpbihnientu pwnn thwpbpwynpnud/wndbp
LGl | Lwpoh Yusniunyegniu, wipgbjuy- | Oversteer-h nhulj, uwnbgdwu
dwl pwaotunud hwwnty (nudnuiubp

fFwihph wbuwlubpp (ubnwu, hbpspbp, nwhybpuw), Ypnunybp/SUV,
dhupytu) uwhdwunw Gu pwsh, wkpnnhuwlwih b ogunwlywp dwywih nwp-
pbp Yndwpndhuubp: Ubnwup unynpwpwp niuh gwdp nhdwnpniypjwu gnpdw-
Uhg nt hunwy pbinuwfughy, hbpypbpp' Yndwywlwnnyeniu nu pugqdwdbniulyghn-
Uwnueyniu, nuhybpuwp' 0B pbnuwwnwpwdp wnwug pwpdp Yaunmpnuh,
Ypnunybipp' JGdwgywsd |nuwugp (gpwniun-phpbuu) b hwbwju AWD, huy
dhupdbup' upwhwjhtu  dnpnywjungeiniu 7+ Uunwwnbntph  hwdwp:  Uju
puwnpnipniup hwdwlu onewdwdéd F puppwldwl ufubdwihu (op.' punwpwihu
FWD UYpnundtip, RWD phqutiu ubinuu, AWD punwubwtu niuhyGpuwg W
wj[u):
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(atpl dbptuwutph «Gwuwwwphwihtu Ybpwywpp» wdbuwowwnp duw-
ynpynwd £ pwpruwldwt upjubdwihg. FWD-p wnwpu b wwpgnyeuup nt
fuuwynnnipjwup hwpdwp hwebp, RWD-p' nhuwdhy pwjwuu b nbludw-
pnwd-pwn? pwdwunwd, hull AWD/4x4-p" Yuyniuniginitu nu wugniuwlynipniu
ndqwp dwybiplinypubinh ypw: Fpwtg htn dalntin 2wndhsh nhppp U pwih-
ph wbuwlp jpwgunud Bu dnquhyp' wwwhndbing dhoin Yndwpndhu' nw-
nwop £ pwg# Yunp:

1.3 Ugluwwnwtph punhwunip ulqpniupubp

Uwnndbpbuwih wouwnwupp hwuywuwint wdbbwhwpdwp dup Gpyne
qniqwhbin onpwubipu tu' Eubipgbwply UL junwwpdwu: Unwohup tnwundd

Junbipphg nbup Gwbwwwph, Gnipnpnp’ pdhshg nbwh EQU/ECU L bty
wlipniwgpnplp: Gpp wyu bpynt onpwubpu woluwwnu Gu ubpnwouwy,
uinwunw Gup hwpe wpwgugnud, Yuwntt wpgbjwynid, tjuq wpnwdnud b
Ywufuwwnbubh Jwnp:

17



Yuwpnwlwghl

ﬂmrﬂumhgnul
3  unn wihyutip

l'smrmhs;h nwpynn

Ygnpnhsh tnwlinn
: ulmulumwlq

uljuijwnuwly

Eubpgbwnhly npw. Pwphg Jwnbihpp yunbihph wyndwny (Tonaushsii
Hacoc, Fuel pump) wugunud £ qunbGihph qunhy/ qunhsny (Tonnusheii ¢gpunemp,

Fuel filter), Ununp gnpénud ubpwédwt YnkYwinp (BnyckHoli konnekmop,
Intake manifold) U pwpdhs ([sueamens, Engine):

UWnpdwt hwayhtu wnwowgwsd wiynpnn dndGlyp thnfuwugynud £ Ygnpnh-
sny (Cuyennenue, Clutch) ntiwh thnjuwugdwt wnwh (Kopobka nepeday,
Gearbox/Transmission), npwutin  puwpwd thnfjuwugnwp  hwdbdwwnd  §
wwnywubph (rpm) L yWwnnywhdndbunh (Nm) hwpwpbpuygnie)niup Gw-
Uwwwphp  wwhwught: Uww dndbGunp  wugund | nh$btptughwing
(Huppeperyuan, Differential), npp pwiotunwd k£ nidp upniuph we-dwfu wuhy-
ubipht' pny| wiwny upwug wnwppbp wunywnubpng wugub) 2pownwpabpp, W
Jbpowwbu hwuund | wuhyubphtu (Koreco, Wheel):

-
L - -
-4 P s

AN

Eue
puw2tuby (hutinh uyhy onh dwuih tnhy
qhvmhunglmh wnghy —— 02 why

- £

wpwqmmwh ‘"‘U'l / \ onh funneppuls unlpy

bhllwbh. lhut:nh uuu\! N—-
'""‘“‘:ll‘ nhpeh uuml:glltub quqtph
ufhy hbnatlh YEpwzppuliwnd
pEpdwunhbwlsh wl thwlwl
by
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Uwnwyjwpdwt npw. Syhsubipp (Jamyuk, Sensor) swihnd Gu wpluw-
wmwupwihu  Jptwlhubpp, EUU/ECU (OnekmporHeili  6nok  ynpasneHus,
Electronic Control Unif) dgwynud | vnjjwiubipu nt juwnwywpnwd wlmniwwnnp-
ukipht (UGpwpYyhsubip, Jwnngph wwppbip, wpwguwpwpp b wyu): <pduwywu
indhsh hdwutnp.

1 CKP — otlwdl jhubinh (Konenvateiit Ban, Crankshaft) nhpp/wpwant-

pINLU’ rpm-h pwqui:

T CMP — ququpuwpfudwit jhubnh nhpp' thinyh hwdwdwdbgnid:

1 MAF/MAP — ubpwddwd onh quibqywsduyphli hnup (g/s) | dwuppuninh

Gupnid (kPa)' piughuh nnquiynpdwt hhdp:

1 ECT — hndwgdwu hbnniyh ebpdwuppéwt (°C)' wnwpwgnid/thnp-

dwplydwu ntdhdubip:

T O: (uipnw) — wpnwdldwd prYwduh ywpniuwynienu' fuwnung-

nh npwyh hbwmwnwpd Yuw:

E4U-p hwpdwpynud £ ubipwpyhsubph pugdwtu wbnnnipyniup (ms),
Juwnngph wnwowgnuip (°CA), Ywnwywpn k ppnubih pugywdpp
(%/Y), EGR/YYT hwugnygutipp U wwhnd § woluwwmwupp ¢hwly
anpwih Yupquynpdwdp’ pun wndhsh hnwnuind Yuwh:

Upqbluydwt nt juyniuwgdiwt Gupwhwdwlwpqbpp' ABS U ESP/ESC,
wju wywwnlybpnw hwunhuwunwd GU Yuwnwywpdwt onpwih purnjwjund wuhy-
ubiph wpwgnypjwu wnyhsnd, ntyh wuywu, yaw-rate b Ynnduwjhu wpwgug-
dwu wnyhsubipny hwdwlwpgp G2gpunnud £ wpgbjulydwu qupnwdubpp' Yuufub-
(ny wupyubiph wpgbwthwynudp b wuywnwywpbih uwhpp: Wnwhund, Lubp-
ghwt «hnunwd» k owpdhshg nbwh wuhy, huYy Yunwywpnuwp «<hnup» inyghshg
ntwh E4U L unphg nbwh nidwjhu hwugnygubin' wwhbing dbpbuwh quippu
wuywnwug b Yuyniu:

1.4 Ujunndbpbuwh Junnigywépwiht ufubidw

Qnpnud oguwgnpdynn funnigyuépwiht ufubdwubkpp gnyg Gu nwjpu
hwugnygutiph  thnfuwnwpd Yuwybpp' ghinwbgdwsd wwpqbigdws wnbupny
YEuwmpnund U nidwihu Jhwynpp' qwpdhsp (I,Buratenb, Engine) L thn-
juwugdwl wnnuhp (Kopobka nepepay, Transmission), wnwg hwwnyjuwénud
ubpwédwtu ninpu nt onh quihst, Ynnppht' Yuwjungh (Mogsecka,
Suspension) hhduwywu wnwppbpp, tkppund’ wpgbjuluwihtt hwdwlywpgh
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(TopmosHas cucrema, Brake) hwugnygubipp, huy ybpunud® EjEYyunpwuwp-
pwynpdwu U EUU/ECU-h Ywwbpp: Wu nwuwynpnieiniup pny| £ nwjhu
wpwg «qupnup dbpbuwih tubipgbwhy hnupbpp (wpnwhg dhusl wupy) b
Yuwnwywpdwu htnwnwna Juwp (ndhshg dhtusl wlyunnwwwnnpubin):

Upubdwibiph wnhwytipp® pust push hwdwp §

1 Uwnnigwépwjhti ufubdw (functional block)

1 ElYywpuwlyuu/wiring ufjubdw

1 Twuwynpnipjwt/ mEnuwlwydwt ywnlbp (layout

1 <nupbiph pwpwnbkqubp

LUwplnp hhalignud® SI dninbgnid

2withnudubpu N uwhdwunwiubpp gpph wdpnng pupwgpntd upynwd Gu SI
dhwynputipny' V, A, q, W, Nm, kPa/bar, °C, mm, rpm: «4wnnigwdpwjhu
ufubidwu» abp wnwehu pwpwnbiqu £ npinbkin Kubipghwu k hnunid U npinbinhg
L quihu «junwywpndp»: b unynpbip wnbuub| win Gpyne onewubipp dby
Eonwd, www gwulwgwsd dbpbuwinud wpwq Ygwubp yGpwhulydwt dhwynp-
ubiph U ipdpsp thnpulyuwiywlignidp, unyuhuly et Ynuunpniyghntu dwupwdwu-
ubipp hnfujws Gu:

1.5 Uhwynputip nt swihbp (UP) b gnpdhpuljuqd

Udundnphjwiht uywuwpyndu wpryniuwydbun k, Gpp swthnudubpp wp-
ynud Gu Ub (Systéme International) hwdwlwpgny U gnpdhpwlywqdp
punpwsd £ wn swihnuubph hwdwp: Uw wwywhnynd £ hwdGdwnbih
wnyjwiubp, 6hon ubnddwu dndbuwnubp U EGYwnpwlwu wfunnpnadwt hunw-
Ynipyniu:

Ub-h hhdpp (gnpduwljut hhatgnud).

1 Mppnndndbun — tnunnt-dewnp (Nm). (66L wyunywnhdndbunh
wnwnwdwswithp hwdpulunud k Eubpghwih htiwn, Gppkp joule s6U og-
nwgnpdnwd wyunnywnhdndbunh hwdwp:

1 Buynud — Yhppwywubuwy (kPa) Ywd pwp (bar), npntin 1 bar = 100
kPa = 0.1 MPa:

1 Rbpdwuwnpwu — °C (8bjupnu):

1 ElYywpwlwy dGdnypyniuitip — dnpn (V), Wdytip (A), Od (q):

1 Ubh dhwynpubph wwowmnuwlwt uwhdwunwubpp hpwwwpwynd £
BIPM -p
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bus"u higny Gup swihnud (Ub)

@hputu hug bup Yuip- | Shwhl dhow- | Uhw- | npdhp
nnud Yuyp (nint- Ynp
gnyg)
Lhgpwynpnd Uwpwlngh /gk- | 12.2-12.8 v Unipnp-
luunignwd ubpwwnph jw- Ywuquwsd, dbwp
pnd 13.5-14.8 wy-
fuwinnn
Jdwnbihp (pGU- | Rwunuh dugnd ~ 300-400 kPa Jwnbp-
ghu MPI hwdw- pwjht dw-
Ywpg) undbwp
Jdwnbihp (pGu- | Rwunuh dugnd ~ 100-300 bar Uyw-
ghu GDI hwdw- ubip/ wmyhy
ywng) iy
Uwnbgnid <njwgdwt hb- 80-105 °C Uywubp/ -
nntyh opdwuwnp- dnipnp-
dwu dbkwp
Swqupwsgfunid | CKP/CMP wijhp- 0-7000 + rpm Oughyn-
/pYwjhu ubip qnpwd
Ubluwuhlw dgudwl dndbuwn puwn wpwwrn- | Nm Undbuwnw-
npnnh swith

(FJbpp Swnwjnud Gu npwbtiu ninbgnyg Ybpouwywu unpdwwnhyubipp

ytipgpnt Ynuyptin dnnbijh thwunwenehg:
Qnpdhpwluqd — hugh hwdwp E jnipuwpwgynipp

Undbuwmwgswih (torque wrench). Mwpwnwnhp b wywunwufuwtwwnnt
dhwgnuiubph hwdwp' gquuuh qupy, Ypny/Ywu, Yuiungh wnwugpwlwiub-
nh fugwuubip W wyju: Swppbpwlubp' beam, click, digital (qniquygynid k uwle
wulwu wnwuwnnpny): Bhown ogunwgnpddwl ulgpniupubn'

1. Uwhdwuhp wywhwugynn Nm* puin wpwnwnnpnnh,

2. Pwohp dhwwnbuwly b hwpp' wnwug gugdw,

3. Ujwpunbing htwnn gbpwnwpapnt upgwynpnwip dhupdnwip (qup-

Uwu pbnuwpwhnud):
Cwun wpwwnpnnubp Yppwnnid Gu «Nm + wuljwt wybjugnud» db-
pnnp Uwfutwlwu utindnd Nm, www' npnawyh walywy wwnnyun (°)
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wuwwhnybnt hwdwp wwnunwy-ujnyeh bjuwunpy hwnwdh Yuufuw-
wnbubh 8gwdpp («torque-angle», hwdwlu uwl 7TY torque-to-yield
wunnunwlubph dnw):

Unipnhdbunp. Lupnudubp/nhdwnpniginiutbp/onpuwih wufuwdgwunieiniu
(continuity): Oguwgnpdhp dwutiwghmnmwgywé unwugpubipny (back-probe)
Ywd thnpduwwu jwnbpny, npwtiugh suwubtiu Ynublyuwnpubpp:

OBD-Il upwubp. Ywpnnu  DTC/Freeze-Frame L Mode $01 pupwghy
wnjuiutipp (PIDs)' rpm, MAP/MAF, ECT, O, fuel trims U wyju: Uwhdwuynwd &
SAE J1979 / 1SO 15031-5 unwunwpuubpny (wofuwwnnud £ CAN/K-line b wy|
wpninnynjutipny):

Jwnbijhpwjpt 6udwt dwundbwp. Uhwgynd b nbgnyjwwnnpp/nb)h
Swnwnnuywu wnpnpt' Juwybpwgubint hwdwp kPa/bar wwhwugp (MPI vs
GDI wmwppbp dhowlwptip):

Undypbuphndbwp. Qwup ubnddwu quuhwwnd' hwdbdwnwlwu sw-
thnuwdny (pninp qquitiiipp uny dbennny, pwg quq, |hnyht (hgpwynpywsd
dwpwng):

Jwlninwdwswih. Snyg £ wwihu bpwddwu npbwdply Julynindp' pw-
nwurubph, wpwwhnuptiph, Ywlwup juwhwundubph  «wywwmybpp»
(PpenUwU dup qguwhwwynud £ puwn unpdwjh):

Oughingpw$. EbLyunpwywu wgnwupwuph dup b hwdwdwdbgndp'
CKPZCMP, hudtlywinnp/Ynéh thnyh hnuwtp, O> wnyhsh wpdwgwup b wyju:
Uwupwdwut  dbpnnwpwunipjut hwdwp ogunwlwp £ dwutwghwnwywu
ninbignygp (op. PicoScope):

«Nm + wiljyw wybjugnid»* tipp b hugnt

Oguwgnpdynud k, Gpp dhwyu Nm-p sh vnwihu pwdwpwp Ypyubhniyen'
othdwtu gnpdwlgh, wwnunwy—gbnwuwyh ypéwyp b puniyubph ginthnfuw-
Yuiunipjwu wwwbwnny: Mwwndnyeiniup Yupé £ bwju swfuwpbnuwynpnd
ybpwhuyynn dhoht wnnywunpdndbun, www fuwumnmply dgnd waljju hw)-
ynyd' npubugh thwunwgh dqqwdpp dnuin jhuh hwadwpluwiht wpdtipht
(hwwnwwbu quup glupy/ygwywwbtiph hwdwp): Upnwnpnnh wnwwyp
dhaun wnwtwhu k (nyquiht jwpnud, hwonpnwlwuntejniu, step-tip):
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Quihnuiubiph gpuwiugnid — unytu dbhwswihp wdpnng gppnid (S1)

Ud- Uz fuw- Snpodhp LUbkwn 2Quwith | Uhw- | Lnp- Gqpw-
uw- tnwup Jud ynp dw Yugni-
rhy wpdbp | (SI) pynLl
2025- | Lhgpw- Unijwnh- B+ 14.20 v 135 | OK
08-15 | ynpdwu dbwnp 14.8
uwnnignid
2025- | Ywnbjhp | Uwun- Mb- 340 kPa | 300- | OK
08-15 | (MPI) dbwnp gniy. 400
wnpn
2025- | Gquup Undbu- dny | 40Nm/ | Nm/ | puwn Ywwnwp
08-15 | qfuhy nwswth + | 1/2 +90° ° OEM | Jwd
wulyncu

Unyu uniuwlubipny wwhbip eny| £ vniwhu wpwg hwdbdwnb] mwppbp
dbpbuwubp/wgtip U gunub) otnnwdubipp:

1.6 Uywuwpldw punhwunip ghyibp b hwumwpnewynpnid

Uywuwpynwip Yuwufuwnpgbhs £ uywwnwyu b ywhwywub] hwdwlwpgb-
ph gnpdwnuwlwu hnwuwihnyeiniup, wy| ns PG dhwju wpdwgqwupb] wuuwp-
pnieyniuubphtu: Npwbu nwnduwlwu dhohtu wipdtipubp Ywpbih £ hphoby, np
owndhsh jniu nt jniwghtu guhsp unynpwpwp thnfuynud Gu jnipupwtgnp 8-
10 hwquwp Yd Ywd wnwphu dbY wugwd, onwjhtu W uwnuwihu qunhskpp’ dnn
15-20 hwqup Yd, Junbihph qupsp* 30-60 hwqup Yd dhowyuwypny' Yufudwsd
dwunwwpwpdwtu  hwdwlwpgh wbuwyhg, wpgbulwihu htnnyp' Gpynt
wnwpht dby, huy Junngph dndbipp' 30-60 hwqup Yd: Ujunndwwn thnfuwg-
dwt wnnuhbpnud (AT/CVT/DCT) hbnnyp thnfudwu dhowlwpp Ywiujwsd £ wp-
wnwnpnnh Yupguynpnuwiubphg b 2whwgnpddwtu wywydwutbnhg: Uywuwpy-
dwtu pupwgpnud wywpwwnhp £ duwybpwt] woluwnwuph wwwybnp, |pwg-
ubi| unniquiptipep, gpwugtb] OBD-II Ynnbpp W Freeze Frame ndjwjutipp, hus-
wbu uwl wpdwuwgpb] ogunwgnpdwsd unuyebipu N wwhbunwdwubpp'
wuwwhnybny hbunmwgw ytpwhuybipnyeniu bW npwyh quwhwunnid:
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Uwnnignnulwt hwpgbp

1. Pwgwuwpbp, pE puswybu £ wwnwnnn dndbunp 2wpdhshg hwutunwd
wuhyubpht' puy| wn puy:

2. Npnup Bu wnglwpwp, htnbwpwpy W wdpnnowpwny ufubdwubph
hhduwlywtu wnwuduwhwunynie)niuutpp b Yhpwnnypjwu nwonbipp:

3. huswt’u £ E4U-p oguwgnpdnud ndhsh indyuijubipp swpdhsh wiofuw-
wnwpp Yupgquynpbint hwdwp:

4. husn"t £ dndbunwswihp wwpunwnhp ywwnwufuwuwwnne dhwgnwub-
nh hwdwp W puswbu £ Yppwnynid «<Nm + wuyyniu» dbpnnp:

Qnpéuwjwt wnwownpwupubp

Ul. Cunhwunip twfuwuwmnignid

Ywwnwnpbp wpnwpht U Jhgnuw nuniduwuhpnygeyniy’ wpunwhnupbph,
quwudwsdpubiph, gnywwubph W Ywwwyghsubiph Jpbwyh quwhwwndwdp:
Uwnnigbip wuhyubiph 6ugnuwdubipp b nwiwjht uwppbph wotuwnwupp, gpwu-
gbip otinnudubpp wotuwwnwupwihu pwpunnid:

u2. bitunpwlwi b OBD-1l wpwq wfuwmnpnnid

Quithtip dwpwnyngh jwpnwip wugwnwd U gnpdnn 2wpdhsh nbwpnid, w-
ww OBD-1l upwubtipny Ywpnwgbp DTC-ubpp L nhwnbp Live Data-hg ECT,
STFT/LTFT, 0> wyhsh wpdwqwupp: Ywpd gpwynp Ggpuluwgnipjudp usbp'
wprynp fuwnunpnp hwpunwgws k, ph wnpwwn:

U3. Uywuwpldwt wyjwup duwynpnid

Spywd pupwghly gnigwuhautiph (pd, wwph, htnnjutinh Yhéwl) hhdw
Ypw Ywqdbp dbpbuwih hwonpn 12 wdhuubpp nwnutwywu uwywuwpydwu
wjwup' Uobiny wnwuwhbippnyeniuubpp W hhduwynpnwdubipp:

Shyhy wuuwppnipyniuutp b npwig whinmnpndw dkpnnubp

1. Cwipdhsp ndup £ gnpéwplynid (uwnp/ nwp) — uwfu swihbp
dwpwyngh wpndp b gnpdwpyhsh hnuwupp, wbubp' wpnynp (wpwihu wu-
Ynw Yw hnnh Ywd hhduwlywu Ywpbiubph ypw hwéwfu ywwnbwnp opup-
nwgywsd Ynuwmwlywt £ Ywd htwgwd dwpwnyngp: Gpb [iEYunpwlywu dwup
pwpbunpdw| k, unnigbp Jwnbihph uonuip' ey wyndwp Ywd fugwudwd
quihsu wnwowgunwd Gu Gplwp gnpdwpynud:

2. Ngunpnipywt yWwlwu b wuluynit nuunwplypuy — nhnbp Live
Data-ng MAF/MAP wndtipubipp U Yuwptwdwdytin/Gplupwdwdybin snynidub-
pp (STFT/LTFT) onwjhu wpwwhnupp ubpwddwt dwunud Yuwd Yenunnun npn-
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ubp fuwfunnd Gu fuwnunipnh hwwuwpwyznnyeiniup: Undbph b Jwnngph
yntubiph yptwyp unyuwbiv whwnp £ unnwgb:

3. Ghipnwpwgnud Yuwd okipdwunmptwuh wwwmwunwiup — uwnbg-
dwtu hwdwwpgnw dwwpnwyh wuynwdp, plipdnunwnh fuwthwunwip Yud
nwnhwwnnph fugwunwp punpn? wwwéwnubp Gu: Cwpdhsp uwnp Yypdwynwd
uwnnigbp punwpdwydwu tnwpwih dwwpnwyp, woluwnwupnd' nwnhwunn-
nh wwpwgdwt hwdwubnnieniup W onwihnfuhsh dhwgnidp:

4. Pnfuwiugiwl «uwjpwpnid» wywmndwwn wnnithnd — ATF-h dwlwp-
nwyp b gnyup gnighs Gu Jupnwgnyu pwithwughy hbnnyp unpdw £, dnig b
wjpwd hnup' uwn uywuwpydwu vpwu: DTC-ubph wnywnipjwu nbwpnid
nhwnbip ununphnubph wotuwwwupp b hwlwuwwmwu Gugnidutipp:

5. Lwpnud Ynnidtiphg b ppernuitbtp Jwpddwt dwdwuwly — hwjw-
uwpbligntp wuhyubipp dupnudubpp, unnigbip Ywlungh hbuwplUbpp, wnundk-
ubpp U wnwugpwywiubpp: Upuw| hbwnwgdwynpnuwip (toe/camber/caster)
unyuwtiu wnwowgund £ ninnnypjwt fuwfunnud b wuhwywuwp dwonud:
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Qnifju 2 Cwpdhsh dEfuwuhfuw
(pInY, glwb, dlung, wpdwann, sujwal hubin)

Uynph «dwpdhup», npnbn phdhwlwt Lubpghwt ghnfuwybpw-
ynw £ ywwnnn dndbuwmp: Upu ginifup pugwnpnud |, pE hus-
wtu Gu hpwp hbwn wouwwnnw pnlp, qut-dlungujht funud-
pp, 2wpdwdnnp b dulwal jhubnp, huswbu E Yuqdwlybpuyws ququipwfu-
dwt dbfuwuhqdp, huy swihwgpuwywu unpdbp Gu Yuplnp hnwwihnyejwu
hwdwp, U huswb'u GU hwnuwpbpnd  dwonudubpp, wipunwhnupbpp ni

Gupdwu Ynpnuwnubipp: Pninp wbpdhuubpp npdwd Gu hwunmwnywd pwnw-
pwuh hwdwdwju (wnweohu hhowwnwldwup' twl nnw./wug. hwdwnpdtipub-
np), www 2wpniuwyynid Gu hwybpbuny:

2 1Pinyh Yunnigjwsp b uyniebp

PinYp (Yununopossiii 6nok, Cylinder block) pundhsh Ynnn «Ydwfupt» L
upw dwpdunu Gu dnywsd quttutiph tunwyuw)ptipp, hndugdwu hbnniyp
wugninhubipp U jnindwt wugninphubipp:
PFinyu £ dhwgunud nt iqpuithwynud nidwjhu
anrwl’ Ybplnu quh qifuhlp, ubinpunud
éujwal.  [pubnp (Konenuyatbiii  Ban,
Crankshaft) hp  wnwugpwluwjubtpny
(noawunHuk, bearing):

Ljniphip.

T Quwuh qiupy —  wdnip Ynpe,
wnwpwgdwt nbwpnd Ywniu, ntup
pwnan Ywjniunyentu dwoywdnipjw
nbd W hwpdwp £ phunbuuhy 2whw-
gnpddwu hwdwp:

1 Upgnuwipub piny — pbpl L, pwpbjw-
Uynuw t pupwpwopunidp W tnwp/uwnp
ghlyliph wpwq wpdwquupp: Upnt-
dhup wybh dbd gobipdwjhu punwp-
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dwydwu wwwbwnny quuubph woluwnwwmwpwdpp wwwhndynud £
jwjutpny (liner) Yud dwwluwynit swéynyputipny:

Quuubph dwlbpbuwynpnid.

1 Ubkpnpwlubp (Bknagbiwm, liner) —

o 2np ubpnpuly (liner) (dry)' Ypnn dwpduhu ubpwn bupbigdws, hn-
qugdwu htnniyhtu ninhn sh 2thynud:

o fFwg ubpnpuly (liner) (wed)' ohynud £ hnjugdwu hbnnyh hbwn,
wwwhnynu £ jwy opdwhwunipiniu, wwhwuond L hbpdbwnply
onwlubp:

 Owdlynypubp (nokpbitua) — upyb-Ywpphw-upthghnd (Ni-SiC),
Yuwd wy| thnpwjht/uthply dwdlynypubin, npnup pwpwy 2bpnny pwpaé-
pwgund Bu Jwowywjniunigegniuu nt ujwgbigund othnudp' wnwiug
wnwudhu jwjubkiph:

QLndtwnphw U nwuwynpnipyntl.

1 Cwpuwjhtu (inline) quuuubtp — wwpg Ywnngdwdp, Yndwwlwnn
«g|ntfu», jwy uwywuwpybhnieniu:

1 V-wadlk — Ypdwwnnwd £ owpdhsh Gpywpnysniup, pwpbjuynd £ §nd-
wwlpnyynitp, uwlwju pwpnwgunud £ uwnbgdwt/jnindwt ninhub-
pp: V wulyniup (op.' 60°, 90°) Ywiudws £ hwwuwpwypnnypjwu wyw-
hwuohg:

Pinyh ubipphu pruwpwdwlwi guigp (webbing) U qifuwynp fudwpw-

Juwwbpp (main webs) uwhdwunw Gu Ynpwnegniup b windniy-

ppRrnnu-Ynwunnypjwu (NVH) quppp:

dbphtu qjlupYy «ronoska» (deck).

Hayh dwybinbup wtinp £ |huh hwpe U seqnpugdws, npujbugh gutiw-
qlfuh dhownhph (gasget) fughsp wwhh pwdnig/pwypwynudhg: “w tinkip hphd-
twlwu Yunnigwal.

1 Pwg deck — uwnbigdwt (wju wugpbip quuuubph 2nipg; hwpdwp k

uwnbgdwu hwdwp, pwjg hwdGdwwnwpwp thwihniy E:

T Uphuwthwl (semi-closed) — [pwgnighs Yudnipoubin® |nyu/Ynanniejwu
pwpbjwydwu hwdwn:

1 Puwly deck — pwpdp Ynpwnneniu dtd Gupnudubiph hwdwp  (op.
pwndap (gynnnipinitu), pwyg uwnbtgdwu ninhubpp wybh «ubin» Gu:
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PnY (6nok umnuHapos)

Cunhwuntp
Pinyp 2wpdhsh hhduwlywu hpwhwuquihu dwup £ upw Ynpunwnd Gu duw-
Yynpynud quiuubipp/ghiquutipp, Ynniuy |hubinh gjfuwynp wnwugpwywiubph
wnuwbiubpp (noctenu KopeHHbIx noawmnHmkos) U ququpwotudwu hwugnyg-
ubiph hGuwytwbpp: Finyh unnphtu dwup dhwdwdwuwy Yugdnd £ upunb-
pp (kaptep, crankcase), npu wljwpunynud £ jninuiunnh «wywnnnuny»
(nopmoH):

G juwynp wnwugpwlwiutph dhwgnud

|l

Uwihwphsubp (Kpbiwkn KopeHHbIX noawmnHukos) wwnnunwlubpny
wdpwgynn Ypuwinwuwdl nmwppbip, npnup «Ynnunid» Gu Ynniay -
ubinh gjfuwynp wnwugpwwutph ynuwnbjubpp:

Uwnnpht owynpwjht uw/pinthibje (onopHasa nvra, bedplate) wnwp-
pbip Ynuuwmpniyghwubipnwd pninp wnuwnbjubpp dhwgynud Gu dGy uw-
wihwnwh dbe' unmwuwiny pwpdp Ynonnyeniu b duwpbydwu Yuynt-
unipjntu dwup nkdhdubipnud:

Uwpwbp b npw onwihnfunyeyniu (PCY)
Piny—Ywpunbip hwdwynpwnwup (6nok-kaptep) uintindnud k ubippht dwyw,

npwbin wnwowunw Gu Ywpunbpwipu qugbp npwug yGpwhubynn hbnwgnwdp

Ywwnwpynw £ Yupubph onwihniunyejwtu hwdwlwpgny (PCV)' jninh Ynpniu-

wnp/6ugndp Junwywnbint b wpwnwhnupbipp ujwqbigubiint bwywwnwyny:
3nidwi b uwnbgdwt ninpubp

il

Snindwl wugninhubp (macnaHble kavanbl) uunignud Bu Quodwd jni-
nny gifuwynp/dhgwljw) wnwugpwlwiubpp, huly npny wndhsub-
pnd’ Uwl dfungh hwwwlyh vwnbgdwtu $npuntupubipp (macnaHble
hPOpCYHKM OXNarKAEeHNA NOPLUHA):

2nh wuwhly (sopaHas pybawka) quiiubinh gning onowighy funnng-
ubip, npnup hbnwgunud Gu obipdnipniup nbwh nwnhwwnp b hwjw-
uwpbigunwd obipdwjhu nwsawn:

Muwwpwundwt tnutwlubp

|l

Ujwquadanynid (TTb€ B necuarble dopmbl) inbifutininghwuwbu dYyniu |
puwnn Gpypuwswihnieniutbph hwdwp, hwpdwn £ thnpp/dhoht ubphw-

ubiph nbwpnud:
Unyhpuyht dnynd /7 Yhuwdnwlut junuwwwp (muteé B kokunb) U

wpnwhuh hwdwp dnynd Gupdwt wwl' pwpdp wpunwnpnnuilw-
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unegniu U jwy dwybpbuwiht npwy, jwjunpbu Yhpwnynud Gu wpnwip-
ub pinyubiph wpunwnpnyenlunid:

T Huuh quhly’ «jbpdhynywp» gpudpinny (CGl) — ayeym ¢
sepmukynapHoim epacpumom, Compacted Graphite Iron ogunwgnpdynid
b, Gpp wtinp £ hwdwnpb quuith qifuhyh uwnunnuygniup wybh gudp
pwoh/jwy obipdwhwnnpnnyejwu htn (pugqdwphy dwdwuwlwyhg
pinYubpnw/gfuplubpnwd Yhpwnynn Uinpwpwunye)ni):

Utipbuwjwgnid b ytpotiwljwu dowlynid

Finyh dbpLuwjwlywu dpwynwdp unynpwpwn ubpwnnud £

1 quuuubph ubipnwnud/ hnuhuq' dwybpbuh Gogpunnyejwiu W jniquihu
gwugh wwwhnydwu hwdwn,

1 hwdwnwugpwihtu ubpwwond b hpduwywu wnwugpwlwubph wu-
Ynnuwlutiph hnuhug (line-boring / line -honing)' gjfluwynp wnwugpw-
Ywjubph hwdwybuwmpnunyEwu W hwdwynnpnhuwghwih wwwhny-
dwu hwdwnp,

T dwybpbuph hwppbgnd’ qquuh qifup (TBL) htpdbwnpy dwdynyph hw-
dup,

T jniquyhu/hnjwugdwt ninpubiph dwjpwhbin dawynd b jugwutbph wnk-
nunpnd,

T (Ynuunpniyghwihg Ywiudwsd) qhiquubpp dwdjwhwiwpp U tunb-

gnuiubph «ubnugunn» (interference) hwpdwpbgnuiubp' Goqphuin
pwgywdpubipny:
Wu gnpdnnnipnitupp dhindwd Gu wwwhndt] Gpypwswthuywu
togpwinieinlu (unounyE)ntl, ninnwhwjwgnientu), dwytpbuubph dwp-
pnipnlu W hepdbunpynipgndu’ uywuwpydwt Gplun Juup unwuwnt
hwdwn:

2.2 Guu-dlung-onwlubtip dwlybpbuubp b pwgwlubip

Quup (Cylinder) pupdynn dtungh (Mlopwers, Piston) hw- E 1=
dup duwynpywsd Gaqnhn wihp £ wyu qnygp Yugdnud £ wyp- %5
dut fughyp dbfuwupyuywy uwhdwup U npnond £ ubnddwt s
wwhwywunwip, jninh Yunwyjwpdwt dwywpnuyp b owpdhsh [=] J
dwdwlu wpwgnip)niup: Ufungp unnpuwpwp wpgnudhut anydwép £ (pwy/
stipdwthnfuwtiwynipiniu), giiuplp dup Yuwldws £ wipdwi fughlh Bphpuwgw-
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thnypjwup: Utungh ypw nmbnunpdnud bBu Gpbp hpduwlwu dfungwjhti onwly-
ubp' tpynt ubinddwt onwy UL JdbY jninwhwywp (unynpwpwp' 3-dwuwung'
expander + tpynt pwpwl pwunu):

Uwlybpbuutp m yynpwpwuwlywu hhdp. Quuh woluwwnmwnmwnpwdpp
unwgynud £ pinyh jniehg’

T @ny' wy dwowluwyniunygyniu U swihwihu Yuyniunie)ni,

1 Upgnuihub pinyp pbpl k, vwlywiu quuubph wywunbph dwowyuniu
Ywupp wwywhnybint hwdwp unynpwpwp ywhwuenid E jwjubip (snp/-
pPwg) Yud dwowlwiniu dwdynype (on. Ni-SiC, «uhwuhp): Uwlbintup
wywpwynd k£ hnupugny' hnydwdp «juwswal uynpny», npp wwh-
wwund £ pwpwy jninuihtu $phpdp bW Yugntuwgunud onui—wuwn 2thnt-
dp: <nuhughg htitnn gwulwih £ ywwnmn-hnuhug (dwybplnyeh «wh-
ytpp» Ypbwwnwd), npwbugh onwlubiph Uuwnbignuip wpwgq (pup, jni-
nwwwhuywunwip' pwdwpwp:

Onuyubtph gnpdwnnypep b Ynndunpnynuip.

Utungwjht onwlubph hhduwlywu twwwwyu b wwwhndb) ubindnudp,
Yuwpquynpbi| jninwiht punwep U udwqbgul) qugbph wpuwhnupp nbuh
pwppbn: Unwehu ubnddwt onulp wwhnd £ hhduwlwu ubndnwp (hwwfu'
wynnwwwhg' dnjhpnbuwght Swéynypeny’ dedwgubint dwowlwyniunyeniup):
Epynpnpn ubnddwu onwlyp |pwgnighs wowlygnid £ ubnddwu wwhwwudwup
W dpwdwdwuwy dwuwdp Yuwnwpnd £ jninpbpddwu gnpdwnnyep Yhpwn-
Jnwd tu Napier Yud phip-iqpujht (taper-face) wypndhjubip' wwuinbphg wyt-
(npn Jninp Yybepwgubine hwdwn: 3ninptipd (nunuwhwywp) onwlyp Yuwnwyw-
pnud £ jniqught pwnwuph hwuwnngeyniup b hGn £ dnnud jninp nbwh pwup-
ptp' hiwnwhnuph wugpbtph Jhongny:

Onwyubph dpw undnpwpwp Yu «TOP» Upnid, npp gnyg L wwihu ybpuh
Ynndp' &hown Ynndunpnodwu hwdwp: Stnuinpdwu dwdwuwl onwyubiph puw-
gbipp (onwyh «Ynnubipubipp») wbnwpwstudnd Bu dhdjwughg dnn 120°-
wlwu hbnwynpniejwdp, npwbugh pwgbipp unyu gdh Yypw spuljubt uw ujw-
gbgunwd b wwwbph wpwg ppdjwéph (scuffing) wnwewgnidp L dfungwjhu
qugbph wpwmwhnupp (blow-by): (Gt wpwnwnpnnp uwhdwunud £ wy wuy-
Jntuwght ufubidw, wbwp £ hbnlb hEug upw hpwhwuqubppu:)

Utung-pwipdwdann-dfung. Ulungp wipdwdnnhtu (lLamyH, Connecting
rod) wwynu  dfunguyhti dfungny (piston pin)'

30



T nnwugnn (full-floating)' dfungp «nnnw» £ L djungh, U owpdwdnnh
wlwingh (smynka, bushing) Uk, wdpwgynid k Ynnwihu wwwhnyhs-
utipny,

T dwdpjwé (press-fit)' dfungp dwdwsd t owpdwdnnh Jbphu dwypnud,
dfungnud «wquiuny k:

Ulwungh pwgwl (pm dwlwpnwly) puwnpnd BU' pun Ynyebinh obip-
dwjht punwpdwydwu U jninughtu $hidh wwwhnynipjwu:

Pwguwlj (3asopbl) b dlwswihbp (SI)

Uwnpl pbpdwdt ningnyguiphtt inpwdwpwinipynia £ dhon twfuw-

wwwnynipeinitup wybp Ynuypbwn dnnbijh wpunwnpnnh unpdwwnhyubpptu:

1) Onuyh pwgwl (ring end gap) — hwaywnlp wwnq Yuunt (SI).

1 1-hu ubinidwu onuy' Gap ~ 0.003 ...0.004 x Bore_mm

f 2-pn ubinddwu onwl' Gap ~ 0.004...0.005 x Bore_mm

T Pwpdp sbipdwpbnuuwdnyejwt (wnnppn/quiq) nbwpnid’ wybjwugpnt
+10...20%:
Ophtiwly’ 86 mm pnppt 1-pt onwlp pugp ~ 0.26...0.34 mm Lup-
ah t:
Cwuwn thnpp pwgp hwugbgunwd £ onulubiph pwiudwup/ Yuskiiniu
(obpdwihu punwpdwldwu wwhhpt), huy swihwquug d&dp' ubnd-
dwi Ynpnwuwnmp b jninh Studwu:

2) Onwyh Ynnuyhtu pwguwly (groove side clearance)

— swithynwd £ unngwswithny dfungh wynup b onwyh dhol.
Uwywwnwlyp' wquwn EnYnd’ wnwug «nnidhtu» pwpdpwg-
dwu: Undnpwwt Yunpgp' wwutywly pm Yynuypbn phyp'
puin onuih inhujh U wpuwnpnnh:

3) Ujung-wuwwn (piston-to-wall clearance) — npnj-

ynu £ dfungh ujnyehg/Yunnigwalihg.

1 Swodp punwpdwlydwdp hhybpbynblunhy wyne-
dht’ unynpwpwn wybih thnpp pugul,

T “Ywppudwé (forged) wpynuipu' wwhwuond £ dGé
pwgwl (mwpwuwhu wybhu L «pwgnwd»):
Uw dhwiuqudwit dnnbpught dbdnyeiniu | (pw-
nwpwht dnwnnpubinh upgp' hwpynipwydnp pm), swihynud £ dfungh
«qbj9-ybnnd» (undnpwipwp' gnqungh tgphg npnowyh hbnwynpnti-
pjwu Yypw U Jjunght ninnuhwjwg ninnnipjwdp):
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4) Quup gbindGwnphw — swippp 3 pwps-
pnyeniuutiph Jpw (Ybepl/dhohu/ubppl) W Gpyne
ninnnyejwdp  (Jflunght qniquhtn L nipquhw-
jwg)' unwuwint hwdwnp Ynunwwabnyeyniup
ojwnipyniup: Shnndubpp hwydwnpyynwd Gu pm-
ubipny. Gt uwhdwuwjhup gbpwquugyws k, Yp-
pwnynd L ybapwpnpldbpwhnthtig hwdwuyw-
tnwufuwt Yyipwunpngdw swithhu:
Uwodwt b ujuw) mbnunpdwt wunwhy-
ubip
1 Swép Yndwypbiupw Ywd pwpdp blow-by — db& onwlwhu pwgtbp,
wnwywnywd gqqut/onulyubtiph Ynndunpnadw ufuwi:
1 3ninh Sfunid (Quuwnywn) — jninwhwywp onwyh fugwunid, drain-
back wugptiph nbdtlw, dbd dlung-wwwn pwguwly:
1 Bfuyng «uwnp» — swhwquug dkd piston-to-wall, nwppuywsd dfungh
nbwpnwd’ unpdwh uwhdwuubphg nnpu pwg:
T Onuyh Ywsnud/ yunnjwds wlynu — thnpp pwg, gbipunwpwgnid, hn-
uhugh ufuw] dwybpbuwpwunyeiniu:

Wdthnthnid

Y wu-dfung-onwlubip Gupwhwdwlywpgp woluwwnud £ Yuynu, bpp
Gptip hpduwywu gnpdnu dhwdwdwuwy Ghown Gu yupgquynpywd

1. Uwltipbuph ybpguwlw dawlnid (hnuhug/wjwunn-hnupug),

2. Puwguwlh swihh (3a3o0p) 6hon ywhywund,

3. Uyniptiph gtipdwyht upph hwyjwnnud:

Gnpduwlwund’ onuYyh pwgywdpp hwodwpyhp SI shwynpwyht hw-
dwlwpgny, dlung-ywwnh pwgwlyp puwphp pun dfungh nbuwyp @ni-
(wd/Ynwd, dwdynypubip U wyu), huy quuup gindGwnphwu hwuwnmwwnpp sw-
thnwdubipny GpYnt ninpnipywdp (pwpawynn/hwlwpwpowynn) b Gn pwpé-
pnipjwdp (Ybphu, dhohu, unmnphtu gnwhubip): Wu dnuinbigdwdp unwgynud |
ubnidwt Yuyniinyeyni, gwdp jninh uwunnid b Gplup Swnwynyejwt
dwdlbn’ wju hbupp, nph dpw wpnbu Yupbih b hbub) swpdhsh duwgud

Ywp ubi
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