AEG SHIMMING GUIDE

Cac thuit ngir sir dung trong bai viét:

- Mat dudi Gearbox (GB): Mat Gearbox c6 Selector Plate/Cutoff Lever.
- Mit trén Gearbox (GB): Mt GB con lai.

- Pinion Gear: Gear cua Motor.

- Bevel Gear: Gear tiép xtic v6i Pinion Gear.

- Spur Gear: Gear giita, tiép xuc voi Bevel Gear va Sector Gear.

- Sector Gear: Gear tiép xuc véi Piston.

- Bearing: O truc c6 vong bi.

- Bushing: O truc khong c6 vong bi.

Shimming la gi?

Shimming dya trén nguyén tac don gian 1a c¢d dinh vi tri cua Gearset
sao cho dat dugc 2 yéu to: bé mit tlep xuc gilra cac rang cua gear nhiéu nhat
c6 thé va co du khong gian dé cac bé mit gear khong tiép xuc v6i nhau va voi
cac chi tiét khac cua GB (Bearing/Bushing/Bé mit Gearbox). Shimming 13 k¥
thuat mod don gian nhung méat kha nhiéu thoi gian dé thuc hién, tuy nhién,
ban c6 thé rat ngan thoi gian cho viéc ndy dua trén kinh nghiém riéng cua
ban than.

Hién nay c6 2 phuong phap Shimming 1a phuong phéap bat dau tir Spur
Gear (1) va phuong phap Bevel — Pinion Gear (2). Trong 2 phuong phap thi
phuong phap thir (2) theo minh thdy 14 hiéu qua va chinh xac hon nén trong
bai viét minh s& hudng dan shim theo phuong phap nay.

Tac dung cua Shimming GB
Viéc shim tot GB s& giup giam ap lyc 1én Motor, Gearset hoat dong
tron tru, kho bi mai mon va géy vd, tang tudi tho cua cac chi tiét lién quan.
Pong thoi gitip tang hiéu suat ciia hé thong nho viéc giam ma sat gitta cac
gear trong qua trinh hoat dong -> gidm mutrc dong di¢n Motor st dung va
giam sinh nhiét cho hé thong. Thoi luong sir dung Pin duoc kéo dai va ting
mot chat tée do ban rps.



Hinh anh Bushing bi hong do shim 16i

Hudéng din Shim Gearbox

1. Chon Shim

Ban co thé sir dung bat ky loai Shim nao c6 trén thi truong, tuy nhién
nén chon Shim c6 cac yéu tét sau 1a t6t nhat (khong bét budc):
- Str dung Shim c6 kich thudc nhé nhat 0.1mm trd 1én.
- Puong kinh ngoai nho: Mot s6 loai Shim trén thi truong c6 duong kinh
ngoai kha 16n (vi du Shim SHS), d6i vdi mot s6 loai GB va Geatset nhat
dinh, doi khi rang ctia Spur Gear sé& tiép xtic voi Shim trén Bevel Gear. Vi
vay nén chon céc loai Shim c6 duong kinh nhé dé tranh gap 15i trén.
- Kich thuéc ctia Shim co6 thé phan loai bang mét thudng: Nén sir dung céc
loai Shim phan loai kich thuéc bang hinh dang hodc duge danh dau (vi du
Shim SHS phan biét bing ba hinh dang/mau sic khic nhau, Shim
BJX/FightingBro phan biét bang cach in sb trén Shim). Viéc nay giup viéc
thay ra/vao Shim nhanh hon, dong thoi dé dang luu gitr két qua sau khi shim.



2. Tién hanh shim:

Trong bai huéng dan minh s& st dung GB GreenFuture Ver.2, Gearset SHS
9:1 va Shim BJX dé minh hoa. Trudc khi tién hanh shim, thao hét toan bd céc
linh kién cta GB, chi dé lai Bearing/Bushing, lam sach dau m& trong GB
(néu co).

Cac nguyén tic chung va k¥ thuit sir dung xuyén sudt trong qua trinh
Shim:

- Kiém tra d6 ro/di chuyén cua truc Gear trong GB: Sir dung Tua-vit/nhip day
vao truc cta Gear theo hudng tir dudi 1én hodc an tay vao 2 truc ctia Gear qua
lai dé cam nhan d6 ro/di chuyén cua Gear.

- Vj tri tiéu chuin cua Gear: 1a vi tri ma Gear dat dugc d6 ro thép nhat
(khoang 0.1mm) trong GB. Shim 16ng hon ludn tt hon 13 shim qué chit, ban
khong thuc su can mét do ro thép hon 0.1mm, cao hon mot chit c¢6 thé chép
nhan duoc. Néu st dung Bearing thi nén shim 16ng hon Bushing.

- Céach thtrc dat duoc d6 ro tiu chuan: Ban thém Shim 0.1mm vao truc cia
Gear cho dén khi Gear bi khoa ctng, khong con do ro nita thi thao GB ra va
bo mot Shim 0.1mm ra khoi tryc 1a thanh cong.

- Budc 1: Ciin chinh chiéu cao Motor.

Pé can chinh chinh x4c chiéu cao Motor, chung ta thuc hién nhu sau:

+ Gan Bevel Gear vao mat trén GB.

+ Gan mat trén GB vao Grip.

+ Chén Motor vao Grip, gan nap day Grip.

+ Kiém tra vi tri ctia Pinion Gear va Bevel Gear. Vi tri hoan hao 1a mat dudi
cua Pinion Gear va mét dudi cua Bevel Gear ngang hang voi nhau. O vi tri
nay, dién tich tiép xtic cua cac rang la lon nhat, gitip truyén tai luc tot nhat
han ché mai mon ring va ti wu tiéng 6n phat ra. Sir dung Tua-vit van con ¢
dudi day Grip dé chinh chiéu cao Motor vao vi tri chuén.



Kiém tra tiép xuc giita Pinion Gear va Bevel Gear (trén hinh la vi tri tiéu chuan)



Diéu chinh vi tri cua Motor qua con oc day Grip

- Budc 2: Shim Bevel — Pinion Gear.

+ Udc luong mot sb luong Shim nhét dinh (khoang 0.2-0.4mm) dat 1én mat
trén cua truc Bevel Gear. Dat Bevel Gear 1én mat trén GB.

+ Ghép 2 mit ctia GB lai. Bat 3 6c & 3 vi tri gan Gear nhét.

+ Gan Grip vao GB, chén Motor vao Grip, gan nap day Grip.

+ Kiém tra tuong tac gitta Pinion Gear va Bevel Gear: Vi tri chuin 1a Bevel
Gear c¢6 do ro khoang 0.1mm véi Pinion Gear. Néu thdy d6 ro nay 16n hon
0.lmm thi thdo céac chi tiét ra theo trinh tu nguoc lai va dat thém Shim
0.lmm vao truc, sau d6 lap lai qua trinh test cho dén khi dat duoc vi tri
chuan. Trong qua trinh test do ro cua Gear, ban nén dung tua-vit quay Bevel
Gear qua 15 trén GB vai lan trudc khi test @& dam bao rang vi tri cia ring
Pinion Gear va Bevel Gear tiép xtc v6i nhau mot cach chinh xéc.

*Note: Pdy la budce quan trong va mdt nhiéu thoi gian nhdt trong qud trinh
shim do buéc nay sé yéu cdu ban phdi thio ra/gdn vao Grip va Motor Idp di
lap lai nhiéu lan dé dat dwoc két qua chinh xac. Vi vay hdy that kién nhan va
can thdn trong qud trinh nay.



Diing Tua-vit/nhip dé quay Bevel Gear truéc khi test dg ro

Kiém tra d ro cia truc Bevel Gear theo hwong tir duoi lén. Po ro dat duoc thcfp
nhat (khoang 0.1mm) la thanh cong



- Buée 3: Shim Bevel Gear véi bé mit GB.

+ bat Bevel Gear (sau khi da shim truc trén) vao GB, udc luong thém mot sb
lugng Shim dat vao mat dudi Bevel Gear (khoang 0.5-0.8mm), ghép 2 mat
ciia GB (khong bat vit), kiém tra nhanh d6 ro cia Bevel Gear. Thém/bo shim
dén khi do ro nay 16n hon gan nhat v6i 0.1mm (khoang 0.2-0.3mm).

+ Ghép 2 mat cua GB lai. Bit 3 6¢ & 3 vi tri gén Gear nhat. Kiém tra lai d0 ro
ciia Gear sau khi bat dc. Thém/bd Shim sao cho do ro cua Bevel Gear con lai
khoang 0.1mm la thanh cong. Sau khi shim xong thi dat Bevel Gear da shim
ra ngoai GB. Ghi lai sb shim da dung trén 2 truc Bevel Gear vao notepad (dé
lru gitr két qua sau ndy ciing nhu gin lai shim néu vo y shim bi roi ra khoi
truc va mét).

*Tip: Budc ndy trén ly thuyét cé thé bé qua, do Bevel Gear da dwoc cé dinh
Vi tri boi truc trén va Pinion Gear, nén du ban co shim truc dwoi cua Bevel
Gear thi ciing khong co tac dung gi trong qua trinh hoat dong. Tuy nhién trén
thuc té van phai thuc hién budc nay vi néu ban bé qua, Bevel Gear doi khi sé
bi léch vi tri chuan (bi tut xuo”'ng truc dudi) khién viéc ddy Motor vao kho hon
do bi kich véi rang ciia Bevel Gear, dong thoi khong thé shim Spur Gear sau
ds. Tém lai, viéc shim truc dwdi ciia Bevel Gear c¢6 2 muc dich: gitip ddy
Motor vao Grip dé dang hon va cé dinh vi tri @é shim Spur Gear:

- Buéc 4: Shim Spur Gear va Sector Gear véi bé mit GB.

Sau khi ban da shim xong Bevel Gear thi thyc hién budc 4 nay s€ rat
nhanh va d& dang, do hai Gear ndy c6 thé shim cing mét lic voi nhau va
khong mat thoi gian cho viée thao ra/gan vao Grip .

+ Uéc luong va dat mot sé lwgng Shim nhét dinh 1én tryc trén cta Spur Gear
va tryc dudi cua Sector Gear (khoang Imm). Ghep 2 mat GB (khong bat vit),
kiém tra nhanh d¢ ro cua Spur/Sector Gear. Thém/bo shim dén khi d6 ro nay
16n hon gan nhat véi 0.1mm (khoang 0.2-0.3mm).

+ Bét 3 6¢ ¢ 3 vi tri g?m Gear nhat. Kiém tra lai d0 ro ctia Gear sau khi bt 6c.
Thém/bo Shim sao cho dd ro cua Spur/Sector Gear con lai khoang 0.1mm la
thanh coéng. Ghi lai s6 shim d3 dung trén 2 truc Bevel Gear vao notepad (dé
luu gitr két qua sau ndy ciing nhu gin lai shim néu vo y shim bi roi ra khoi
truc va mét).

*Note: Ly do dat shim lén truc trén cua Spur Gear va truc duoi cua Sector
Gear la dé bé mat ciia hai Gear ndy tach xa nhau, khéng anh hieong dén két
qua trong qud trinh test do ro cua Gear.



Kiém tra b ro cia truc Spur,/Sector Gear theo huong tir duoi lén. B¢ ro dat dwoc
thdp nhat (khoang 0.1mm) la thanh cong

- Buée 5: Shim bé miit ciia Bevel Gear - Spur Gear - Sector Gear.

Sau khi shim xong hai truc cua Spur/Sector Gear thi lic nay ta da cé
téng s6 Shim cho hai truc trén mdi Gear 1a chinh x4ac. Dé shim bé mit cta ba
Gear nay, ta chi can di chuyén Shim tir cic truc clia cic Gear ndy sang truc
con lai cua chung, sao cho dién tich tiép xuc gita cac ring véi nhau dat tir
60-90% la thanh cong.



*Note: di¢n tich tzep xuc giva cdc rang cua Gear dat toi thiéu 60% dé dam
bdo truyén tdi luc tot va chong mai mon, toi da 90% dé dam bdo bé mat giira

cac Gear khéng tiép xiic véi nhau trong qud trinh hoat déng. Con sé Iy twdng
la 70-80%.

+ Shim Spur Gear: Di chuyén Shim tir truc trén ctia Spur Gear xudng truc
dudi sao cho: mit dudi ciia Gear cao hon bé miat GB (1) va riang ciia Spur
Gear tiép xtc voi ring Bevel Gear khoang 60% trd 1én (2). Cha ¥ ludn shim
truc dudi cta Spur Gear & muc thip nhét ¢ thé, do Bearing & vi tri ndy chiu
luc 16n nhat cua toan bo hé théng (da phﬁn Bearing vi vO thi s€ vO & vi tri
nay), viéc shim Spur Gear thip s& giup Bearing chiu luc t6t hon, kho bi pha
huy hon.

*Note: Bushing bén va chiu luc tot hon Bearing nén néu ban sir dung
Bushing thi ¢é thé shim Spur Gear cao hon dé dat dwoc dién tich tiép xiic véi
Bevel Gear ly tuwong (khoang 70-80%,).

+ Shim Sector Gear: Di chuyén Shim tir truc dudi ctia Spur Gear 18n tryc trén
sao cho: dién tich tiép xuc giita ring cua Sector Gear tiép xuc voi ring Spur
Gear dat dugc dién tich tiép xtc 1y tuong 70-80% (1), Delayer trén Sector
Gear khong tiép xuc voi ranh Tappet Plate trén GB (2).

*Note: Néu Delayer tiép xiic véi ranh Tappet Plate trén GB thi ban c6 thé Jix
bang cdch mai phan ranh nay di (mét sé loai GB trén thi truong dd mai san
Vi tri nay dé tranh hién tuwong trén).



Kiém tra twong doi tiép xiic giiva Spur va Bevel Gear. Dién tich tiép xiic giita rdng
cua hai Gear nay dat tir >60% tro lén la thanh cong (nhuw hinh)

Kiém tra twong doi tiép xiic giiva Spur va Sector Gear. Dién tich tiép xiic giita rang
cua hai Gear nay dat 70-80% la thanh cong (nhu hinh)




Kiém tra chinh xdc tiép xiic giita Spur va Bevel Gear. Dién tich tiép xiic giita rdng
cua hai Gear nay dat tw >60% tro lén la thanh cong (nhw hinh)

Kiém tra chinh xdc tiép xiic gitta Spur va Sector Gear. Dién tich tiép xiic giita rang
cua hai Gear nay dat 70-80% la thanh cong (nhw hinh)

- Buée 5: Kiém tra két qua sau Khi shim.

+ Dt tat ca Gear da shim vao GB. Bt 3 6¢ & 3 vi tri gﬁn Gear nhat. Kiém tra
lai 1an cudi do ro truc ciia mdi Gear. Dung ngén tay quay Sector Gear thong
qua 16 Cylinder: quay cham dé kiém tra Delayer c6 tiép xtic voi ranh Tappet
Plate hay khong, sau d6 quay nhanh dé kiém tra cac Gear co tuong tac tot v6i
nhau hay khong. Néu shim chinh xac thi khi quay s& khong cam thay c6
nhiéu trd lyc/ma sat trong qua trinh test, Sector Gear c6 thé quay dc 4-6 vong
trong mot 1an quay.



Kiém tra lan cudi do ro ciia cdc truc Gear theo hwong tw dudi lén. Do ro dat duoc
thdp nhat (khoang 0.1mm) la thanh cong

Kiém tra Delayer c6 tiép xiic vOi ph,d‘n ranh Tappet Plate duoc khoanh do trén hinh
hay khong. Néeu co thi mai phan tiép xuc cua ranh do di (trén hinh GB GreenFure
da loai bo phan ranh duoi dé tranh 1oi trén)



Dung ngon tay quay Sector Gear thong qua ‘Z(5~ Cylinder dé test ma sat, Sector Gear
quay duoc 4-6 vong mot lan quay la thanh cong

Bai huéng dan ciia minh dén day 1a két thuc, cam on céc ban da quan
tam va theo ddi. Mong rang bai viét nay s& gitp cac ban co thém hiéu biét va
gitip cac ban d& dang hon trong qué trinh nang cap khau sing Airsoft cua
minh. Thanks for reading.

Tac gia: Kiddy Kane (K2-Store)



