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Sach t’ri’ing ky thuat: Giai phap hé thong
lien két truc xoay hi¢u suat cao cho xe
dap hai giam xoc

B9 lién két truc xoay hoan chinh theo tirng miu xe, 19 trinh
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BAN TRUC QUAN HOAN CHINH — CHI LA CONCEPT

Toan b¢ 37 hinh minh hoa trong ndi dung va hinh bia 1a cac hinh truc quan k¥ thuat mang tinh khai niém, véi chir xuét ban duge
tao bang chuong trinh. Khong hinh nao ghi nhan mét cu hinh san phiam, nha may, hd so kiém tra, két qua thir nghiém phong thi
nghiém hogc hién truong, chiing nhan, truong hop khach hang hay dit ligu hiéu nang di xac minh ciia PremFixer Fasteners. Bang
chimg cong khai chi hd tro co s& 1y ludn k§ thuat; cac tuyén bd cu thé cho san pham van phai hoan tat viéc dong bang ching duoc

néu trong sach trang nay.



«Sach trang ky thuat: Giai phap hé thong lién két truc xoay
hiéu suit cao cho xe dap hai giam xéc»

Giai phap hé thong chi tiet lién ket truc xoay hi¢u suat cao cho xe dap hai giam
x0c¢ — Sach trang ky thuat
Phu dé
Bé lién két truc xoay hoan chinh theo tirng mdu xe, 19 trinh gia cong CNC cho bu-1éng truc xoay va gidi phdp ky thudt mét cira cho san
xudt xe dap hai giam xéc

Pinh vi giai phap: B chi tiét lién két truc xoay hoan chinh theo timg mau xe - Giai phap gia cong CNC cho bu-1ong/truc xoay - Giai
phap k¥ thuat mot cua

Phién ban: V2.0 — Ban bing chimng

Don vi phat hanh: PremFixer Fasteners
Loai tai li¢u: Sach tring ky thuat

Ngay chét dir liéu nghién ciru: 2026-08-10

| Dinh vi tai ligu
Séch tring nay danh cho:

o Nha san xuét khung xe (Frame Manufacturers)

o Nha may lip rap xe dap hai giam xoc (Assembly Plants)
o Nhom R&D va san phdm cua thuong hiéu MTB / E-MTB
o Nha san xuét co cdu lién két hé théng treo / linh kién

o Ky thuat chit lugng nha cung cap (SQE)

o K¥ysu thiét ké / co khi / ché tao

 B6 phan tim ngudn cung tng chién lugc / mua hang

¢ Nhom hdu mai / bao hanh / dich vu

Ay

Muc tiéu khong phai 1a thao luén “mot con vit nén ban véi gia bao nhiéu”, ma 1a thiét 1ap mot khung cau hoi ddy di hon:

Chi tiét lién két truc xoay anh hwéng thé nao dén an toan két ciu, tudi tho 6 truc, tinh nhét quan lip rap, NVH, in mon,

bdo tri sau ban hang va chi phi vong doi?



I Dinh vi gidi phap PremFixer Fasteners

Dbi voi san xudt xe dap hai giam xoc, PremFixer Fasteners mé rong dbi twong giao hang tir “mot chi tiét lién két tiéu chudn riéng 1¢”
thanh hé théng giai phap chi tiét lién két truc xoay hoan chinh, dwoc x4c dinh theo tirng miu xe. Pham vi giai phap c6 thé bao phu
c4c loai XC, Trail, Enduro, DH va E-MTB véi méi truong tai khac nhau, ddng thoi thiét 1ap t6 hop chi tiét lién két trong tmg quanh

khung, tay don, 6 truc va giao dién lap rap ciia khach hang.
Mot goi giai phap dién hinh bao gom:

o Giai phap gia cong CNC chinh xéc va 19 trinh DFM cho Pivot Bolt, Pivot Axle va Shoulder Bolt
o Spacer, Washer, Threaded Insert va chi tiét dinh vi phbi hop véi vong trong 6 truc va giao dién tay don
o Cac chi tiét kiém soat méi truong va lap rap nhu O-Ring, Seal, Isolation Washer, Grease va Locking Interface

o Kit chi tiét lién két hoan chinh duoc t6 chirc theo timng vi tri truc xoay, anh xa BOM, trinh tu lip rap, chién lwgc khéa/bdi tron va

giao dién truy xuit ngudn gbc

Logic giai phap mot ctra ciia PremFixer Fasteners la:

Xac dinh miu xe va tiai — Phan ra Pivot Interface — Thiét ké chi tiét lién két va cum xép 6 truc — DFM — Gia cong CNC

—> Chién lwge bé mit va cach ly — Céu hinh Kit — H®$ tro lip rap — Vong kin xdc minh va truy xuat

Pinh vi ndy mé ta pham vi giai phap va phuong thirc 1am viée k¥ thuat; né khong ty dong ciu thanh tuyén bd vé nang lyc san xuét hang
loat hodc hidu ning san phdm da dugc x4c minh. Vit liéu, dung sai kich thuéc, mo-men, luc kep, Cpk, phun mubi, méi, thoi gian giao
hang va tinh phu hop theo mau xe cu thé van phai dugc dong theo timg hang muyc trong hé thong bang chimg 7@ clia sach tring

nay.



Tuyén bo bing chirng

V2.0 sir dung “chudi bang chimng kép”:

Bing chirng tai liéu bén ngoai

Dung dé tra 1oi:
Co ché ky thuat, phuong phap thir hodc théng 18 nganh nay c6 co s& cong khai hay khong?

CAp ngudn:

) Quy chuan / phap quy ISO, ECHA, EUR-Lex

@ Binh duyét dong cdp / nghién ctru so cip Springer, ScienceDirect, MDPI, kho luan van dai hoc

@ OEM / k¥ thuat cong nghiép Tai liéu k¥ thuat chinh thtrc cua thuong hiéu xe dap, SKF, Henkel, v.v.
Bdi canh thi truong Céu hinh xe hién tai, xu huéng nganh cong khai

Bang chirng san pham PremFixer Fasteners

Dung dé tra 1oi:

Mot SKU, mot 16, mét vat lieu va mot quy trinh cu thé cua PremFixer Fasteners thuc té dat duoc diéu gl trong céc diéu kién thir

da xac dinh?

[

Cap:
@ Gia dinh / muc tiéu Chua c6 thtr nghiém ndi bd; chi 1a muyc tiéu, gia dinh hoac hang muc cho xac minh
@ Phan tich ky thuat Tinh toan ban v&, Tolerance Stack, FEA, phén tich 1y thuyét
@ Thtr nghiém linh kién Kich thudec, vat liéu, phun mubi, do cling, do bén chi tiét, v.v.
Thir nghiém méi ghép / cum phu Torque—Clamp, rung ngang, thao lap lap lai, Bearing Stack
Xéc nhéan cdp khung Xéc nhén & cép hé thdng trén khung/tay don thuc
Xac nhan hién truong Séan xuét hang loat, str dung dai han, dir li¢u Warranty / Field



Tai liéu cong khai cé thé chirng minh “vi sao phai thiét ké nhw vay”, nhung khéng thé thay thé thir nghiém san phim ciia

chinh PremFixer Fasteners.

E‘;“I;ence Levels E0—-E5 Public rationale does not replace product validation

Field Validation

E4
Frame-Level
Validation
E3
Joint Test
E2
Component Test
E1
Engineering
Analysis
EO
Assumption
Target

A claim may advance only when its defined evidence gate is actually closed.

FIG-12 - Hinh k§ thuit — Hinh FIG-12. Cac cAp bing chimg E0-ES5, tir gia dinh hodc muyc tiéu dén x4c nhan hién truong. Co s cong khai khong
thay thé viéc xac nhan riéng cho san pham. Chi la CONCEPT. Hinh nay khong phai 1a bing chimg v& san phim, nha méy, kiém tra, thir nghiém, hiéu

nang hién truong hodc chimg nhan ctua PremFixer Fasteners.



Cac gidi han ky thuat quan trong

1. Tai liu nay khong ngoai suy truc tiép két qua cia bat ky bai bao don 1é nao thanh hiéu ning chung cho moi Pivot Hardware.
2. Tai liéu nay khong quy dbi s6 gid' phun mudi thanh s6 nim sir dung thyc té.
3. Tai liéu nay khong mo ta tiéu chuan chi tiét lién két thong dung nhu chimg nhan danh riéng cho xe dap.

4. Tai liéu nay khong tw dong mé rong két qua ctia mot SKU sang toan bo dong san pham.

5. ( [PF-VERIFY] ) X ( ITARGET] ) va ( [MODEL] ) trong tai liéu biéu thi hang muc vin can dit liéu dy 4n cua PremFixer Fasteners

hoic khach hang dé déng vong.
6. Ban v€ khach hang, thda thuan k¥ thuat, quy dinh cuia thi truong muc tiéu va yéu cAu x4c nhan xe hoan chinh ludn duogc vu tién hon

sach tring nay.



Tém tit

Trong xe dap hai giam x6c hién dai, Pivot Bolt, Pivot Axle, Shoulder Bolt, Spacer, Washer, Bearing, Threaded Insert, Seal va vat li¢u
khoa ren cung tao thanh mot giao dién co khi co do lién két cao. Gia mua truc tiép ctia chung thuong thip hon nhiéu so v6i khung, giam
x6c hodc hé truyén dong; tuy nhién, khi mbi ghép truc xoay bi suy giam luc kep, vi trugt, an mon, ket ren, nhidm bén 4 truc hoac sai léch

14p rap, hau qua co thé trai dai tir tiéng On bat thuong dén gia cong lai khung, tir hong 6 truc sém dén bao hanh ¢ nude ngoai.

Nghién ciru cong khai v& mdi ghép bu-16ng cho thdy ¢6 twong tac phirc tap gitra luc siét trudc, tai ngang va trang thai ma sat. Luc siét
trude qua thap c6 thé thuc day tu 16ng, trong khi qua cao ciing ¢6 thé gdy qua tai va lam x4u bién moi.[R1][R2] Tai liéu ky thuat 6 truc
chira rﬁng do 1§p khong du, chuyén dong tuong ddi rat nho va trang thai bé mit thiic déy an mon fretting tai b¢ 6 truc.[RS][R6] Tai liéu
dich vu va phan ctmg cong khai cta cac thuong hiéu MTB cao cip con cho thiy hé thong truc xoay thuc té dung Grease, Threadlocker,
Anti-Seize, Retaining Compound va mé-men lip khac nhau theo ting vi tri, thay vi coi moi chi tiét lién két 1a cung mot loai “phan

ctmg”.[R8][R9]

Do d6, sach tring nay dé xuét:

Pivot Hardware phai duwgc xem la déi twgng k¥ thuat hé th(")ng gfim “chi tiét dang truc chinh xac + moi ghép ren duoc

kiém soat + giao dién 6 truc + 1am kin méi trudng + giao dién dich vu sau ban hang”.

Trong khudn khd nay, dinh vi giai phép ctia PremFixer Fasteners khong phai 1a ban cac bu-16ng truc xoay roi rac, ma la tb chirc Kit chi
tiét lién két truc xoay hoan chinh theo tirng vi tri va sy phéi hop k¥ thuat mdt ctra, dya trén yéu cAu vé kha nang ché tao, lép rap, bao tri

va truy xuat cta cac mau xe hai giam xoc khac nhau.
Muc tiéu cbt 161 khong phai téi da hoa mét chi sb riéng 1¢, ma 1a tim sy can bang k¥ thuét c6 thé xac minh gitra:

Do bén + Méi + On dinh Iire kep + Giam khdi lrgng + Chéng in mon + Tinh Lip lai lip rap + Kha ning bao tri + Chi phi



Tw khoa

Xe dap hai giam x6c - MTB - E-MTB - Pivot Bolt - Pivot Axle - Shoulder Bolt - Luyc siét truéc - Luc kep - Threadlocker - Fretting -
Giao dién 6 tryc - An mon galvanic - Phun mudi - Gion hydro - Ket ren titan - DVP&R - DFMEA - Cpk - TCO



Loi noi dau: Tu “maot con vit” dén “Pivot System”

Trong phén loai mua hang truyén théng, Pivot Bolt thuong dwoc xép vao Fasteners, Hardware hodc Small Parts. Cach phan loai nay

thuén tién cho ERP va md mua hang, nhung chwa diy du theo goc nhin ky thuat két ciu.
Mot cum truc xoay dién hinh cta xe hai giam xoc c6 thé déng thoi gdm:

o L truc xoay / Insert trén khung
e Linkage

e Sealed Cartridge Bearing

e Spacer trong / ngoai

e Pivot Axle

o Shoulder Bolt

e Washer

e Threaded Insert / Nut

e O-Ring/ Seal

e Grease

e Threadlocker / Locking Patch

o Anti-Seize
Chuyén dong hé thong treo khién cac giao dién nay dong thoi chiu:

e Tai doc truc va tai ngang theo chu ky
e Dao dong bién do nhd

e Vadap

e Tuong tac tai phanh va dap

o Nhim ban bun nuéc

o Chét tiy rira

e Do am va mudi

o Nhiéu lan théo ldp bao tri
Vi vay, “kich thudc dat yéu cu” chi chimg minh chi tiét phu hop ban v& tai mot thoi diém, chi khong ty déng chimg minh ring:

e Luc kep cua Joint l1a phu hop;

o Bearing khong chiu tai doc truc bat thuong;

o Sau hai mia sir dung s& khong phat tiéng Creak;

e Ren Ti s¢ khong bi Galling;

e Coating cua Steel khong co rui ro Hydrogen Embrittlement;
o Cira hang c6 thé thao lap binh thudng khi bao tri;

e Mo-men ban d4u van c6 hiéu lyc sau khi doi coating.

Vi thé, sach trang V2.0 sir dung mot khung vong doi hoan chinh:



Yéu ciu — Thiét ké — Vit liéu — Quy trinh — Mbi ghép — Xac nhan — Sén xuit — Lip rap — Hién truong — Dich vu
— TCO

FIG-01
Pivot System Exploded View

| Inner Race I Pivot Axle
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Conceptual engineering visualization

FIG-01 - Hinh k§ thuat — Hinh FIG-01. Kién trtc khai trién ctia hé thong truc xoay. Hinh truc quan ky thuat mang tinh khai niém; khong phai BOM
da phat hanh hodc cau hinh san pham PremFixer Fasteners da x4c minh. Chi A CONCEPT. Hinh nay khong phai 1 bing chimg vé san phim, nha

may, kiém tra, thir nghiém, hi¢u nang hién truong hoac chirng nhan cua PremFixer Fasteners.



Chwong 1: Gia tri va chi phi hw héng ciia hé thong truc
xoay theo goc nhin toan chudi nganh

| 1. Gid tri cép h¢ théng va kinh té hoc hw héng

WHITE PAPER - CHAPTER HERO

CHO1

Failure Economics

CAPTION

Chapter Hero CHO1. Conceptual engineering
visualization of the lifecycle and

operational context surrounding a bicycle
pivot system.

EVIDENG

AI-GENERATED BASE EDNCEFT

CONCEPTUAL ENGINEERING VISUALIZATION

rpe . PUBLICATION STATUS
Chapter context only - not verified product evidence

APPROVED — PHASE 4
Base image preserved with contain fit; all publication text and status marks are deterministic SVG.

CHO1 - Hinh mé diu chwong — CHO1. Hinh truc quan k¥ thuat mang tinh khai niém vé& vong doi va béi canh van hanh xung quanh hé théng truc
xoay xe dap. Chi 1a CONCEPT. Hinh nay khong phai 14 bang chimg vé san phim, nha may, kiém tra, thir nghiém, hidu nang hién truong hodc chimg

nhéan cua PremFixer Fasteners.

I 1.1 B6n nhém khach hang thue sw khong mua cung mot loai gia tri

1.1.1 Nha sén xuét khung: Mua sw on dinh cia giao dién két ciu

Nha san xuat khung truée hét quan tim:

o Do lap chirc ning giita Pivot Bore va Axle/Shank;

o Chubdi dung sai Bearing / Spacer / Link;

e Viéc lép dat co tao tai hudng kinh hodc doc truc bét thuong hay khong;
e Giao dién cuc by Carbon / Aluminum c6 nguy co hu hai hay khong;

o Kich thudc sau Coating c6 con dap tmg yéu ciu chirc ning hay khong;

e Pivot Interface c6 tiép tuc 6n dinh sau thir moi khung hay khong.

Vi vdy, theo goc nhin nha san xuét khung:



Gia tri thyc ciia Pivot Hardware = giam xac suit mot chi tiét nhé bién mot khung dit tién thanh phé phim.

1.1.2 Nha may lip rap: Mua nhip va tinh nhét quan lap rap

Nha méy lap rap quan tAm:

e Drive Interface cé an khop én dinh hay khong;

o Dung cu c6 dé tu dinh tim hay khong;

e Thread c6 vao ren tron tru hay khong;

e C6 can lay keo, cham keo v vé sinh thi cong hay khong;
o Part Number c¢6 d& nhim 1an hay khong;

o Torque c6 6n dinh hay khong;

o First Pass Yield co6 tang hay khong.

Threadlocker phu sin d3 1a mot 16 trinh 1ap rap cong nghiép trudng thanh. Tai liéu k¥ thuét cong khai ciia Henkel néu ring 16p phu sin

dry-to-touch c6 thé dung cho lip rap bu-16ng san lwong cao nhim loai bé budc bdi thém chat khoa ren 1ong tai chd.[R13][R14]

Diéu nay hd tro dinh hudéng k¥ thuat ring “khoa ren phu sin c6 thé cai thién tiéu chudn héa lip rap”, nhung khéng tw déng chirng minh

mét diy chuyén xe dap cu thé luén tiét ki¢m 1,5-2 phit. Loi ich v& nhip phai duoc xac dinh bang Time Study thuc té.

ENGINEERING APPLICATION SCENE

SCN-05 vo1

Assembly Line

CAPTION

Scene SCN-05. Conceptual engineering
visualization of controlled pivot-hardware
installation on a full-suspension bicycle
assembly workstation.

EVIDENCE BOUNDARY

EPT

Al-GENERATED BASE - CONCEPT
PUBLICATION STATUS

APPROVED — PHASE 3

SCN-05 - Canh wng dung — SCN-05. Hinh truc quan k¥ thuat mang tinh khai niém vé& lip dat co kiém soat cac chi tiét lién két tryc xoay tai tram lip
rép xe dap hai giam xoc. Chi la CONCEPT. Hinh nay khong phai 1a bang chimg v& san phim, nha may, kiém tra, thir nghi¢m, hidu nang hién truong
hodc chimng nhan cua PremFixer Fasteners.



1.1.3 Thuwong hi¢u MTB / E-MTB: Mua dg tin ciy va triai nghiém thwong hi¢u

Thuong hiéu cao cip quan tam:

o Chuyén dong hé thong treo c6 ém hay khong;

o (6 tiéng Creak / Click bit thuong hay khong;

e Hardware co tu long hay khong;

o (C0 tin cdy trong mdi trudng mura, bun cat, md hoi va mudi hay khong;
e (6 dé bdo tri hay khong;

e Spare Parts c6 san lau dai hay khong;

o Field Failure c6 truy xuat dugc hay khong.

Tai liéu bao tri cong khai cua Santa Cruz xem Pivot Axle va Bearing la cac dbi tugng bao tri quan trong can kiém tra, vé sinh, boi tron
dinh ky va thay thé khi cin, ddng thoi chi ra ring méi trudng 4m wdt, cat hodic nhiéu bui doi hoi kiém tra thuong xuyén hon.[R9]
Specialized hién con dua suspension pivot bearings cia mot s6 mau xe hai giam x6c vao chinh sach hd tro thay thé dai han cho chu sé
hitu ban dau.[R10]

Céc thong 1& cong khai nay cho thiy:

Pivot System la doi twong dich vu vong doi, khong phai chi tiét “Iip xong 1a bé mic vinh vién”.

1.1.4 Nha san xuit linh Kién / tay don: Mua téc d phat trién va phdi hop giao di¢n
Déi véi nha san xuit Linkage / Component, do phtrc tap dén tir:

e Truc ¢6 chidu dai khac nhau
o Shoulder khic nhau

e Spacer

o Washer

e Bearing

e Seal

e Threaded Insert

o Chi tiét trai/phai

e Mau va coating khac nhau

Khi cac chi tiét nay do nhiéu nha cung cip riéng biét quan 1y, chi phi thue khong chi dén tir don gid ma con tir:

o Phéi hop stra dbi ban v&

o Trao dbi v6i nha cung cp
o Kiém tra dau vao

¢ MOQ

o Tbdn kho

e Dong goi

e Rui ro thiéu chi tiét



Vi vy, logic cung tng Pivot Hardware c6 thé ning tir mua chi tiét don 1é thanh:

Mot Pivot System / Mot BOM dwoc kiém soat / Mot chudi truy xuét

I 1.2 Hu hong thuong tao “hi¢u wng khuéch dai chi phi”
Khi mét chi tiét nho gia tri thap c6 vn dé, duong chi phi c6 thé la:

L3i chi tiét

— Gia cong lai

— Dimng chuyén

— Cach ly xe

— Dai ly chan doan

— Thay thé phin cimg

— Van chuyén qudc té

— Trao d6i voi khach hang
— Bdo hanh

— Danh tiéng thuong hi¢u

Vi vy, Total Cost of Ownership khong nén chi tinh gia mua chi tiét.

TCO =
C_{part}
+C_{assembly}
+C_{inspection}
+C_{inventory}
+C_{rework}
+C_{downtime}
+C_{warranty}
+C_{dealer}
+C_{logistics}
+C_{reputation}

Trong d6, C_{reputation} kho dinh lugng chinh xac nhung lai Ia chi phi dai han ma céc thwong hiéu cao cip it muén ganh nhat.

| 1.3 Xir Iy bing chirng cho tuyén bd “Pivot chiém 30-35% bio hanh khung”

V1.0 tirng néu mot ty 16 vi md 30-35%. Sau vong tim kiém tai liéu cong khai diu tién ctia V2.0, chwra tim thay co s& dit liéu thong ké

toan ciu caa cdc thwong hiéu MTB co thé kiém to4n va kiém tra cong khai dé hd tro ty 1€ cb dinh nay.
Vi vay, V2.0 chinh thirc khong con coi ty 1¢ nay la sy that cua nganh.

Khuyén nghi mdi thwong hiéu xay dung:



Biéu dd Pareto bao hanh truc xoay

Céc truong gém:

o Mauxe

o Nam mau xe

e Vi tri truc xoay

o Ché d6 hu hong

o PN phén ctng

e PN truc

e Quang duong / thoi gian sur dung
e MOoi truong

e Nhan cong dai ly

e Chi phi thay thé

e Van chuyén

e Nguyén nhan gbc

o Hanh dong khéc phuc

Chi dit liéu Field / Warranty thyc méi co thé nang 1en (£5).

Hop bing ching ciia chwong
Bing chimg bén ngoai
« Thong 1¢ bao tri OEM: (33)
« Chinh séch bao hanh: (33)
o Thong 1¢ khéa ren phu sin trong cong nghiép: @
Cong xac minh PremFixer Fasteners
« Ty I& bio hanh: / XOA s liéu cb dinh
o Giam thoi gian lip rép: / yéu ciu nghién ctru thoi gian
o Tiét kiem TCO: (80)-(¥1) / yéu chu mo hinh khach hang



Chwong 2: An toan két cau, dung sai, dwong truyén tii va
giam khoi lwong

I 2. Tinh toan ven két cau, ky thuit dung sai va giam khoi lwong

WHITE PAPER - CHAPTER HERO

CHO2

Precision / Tolerance

CAPTION

Chapter Hero CH02. Conceptual engineering
visualization of functional fit, coaxial
bearing support and precision pivot
geometry.

EVIDENCE BOUNDARY

RI-GENERATED BASE - CONCEP

CONCEPTUAL ENGINEERING VISUALIZATION
' . PUBLICATION STATUS
Chapter context only - not verified product evidence
APPROVED — PHASE 4
Base image preserved with contain fit; all publication text and status marks are deterministic SVG.

CHO2 - Hinh mé diu chwong — CH02. Hinh truc quan k§ thuat mang tinh khai niém vé dé 1ip chirc nang, d& 6 truc ddng truc va hinh hoc truc xoay
chinh x4c. Chi A CONCEPT. Hinh nay khong phai la bang chimng vé san phdm, nha may, kiém tra, thir nghiém, hiéu nang hién truong hodc chiing
nhéan cua PremFixer Fasteners.

I 2.1 Shank khong chi 1a “kich thudc than tron”, ma la Functional Fit

Shank cua Pivot Axle / Shoulder Bolt thuong dam nhiém:

e Dinh vi

e DJ§ vong trong 6 truc
o Truyén tai cat

e Duy tri dong truc

o Dan huéng théo lip
Vi vay, n6 gﬁn v6i mot chi tiét dang truc chinh xac hon 1a mot bu-16ng tiéu chuén thong thuong.

Tai liéu k¥ thuat 6 truc cta SKF liét ké chuyén dong twong ddi rat nho gitta shaft/bore va bearing ring 1a mét co ché quan trong cua

Fretting Corrosion, ddng thoi néu ring do lap khong du, do vong truc va khuyét tit bé mat thic day dang hu hai nay.[R5][R6]



Diéu d6 c6 nghia:

Khéng thé thio luin Shank tolerance tach roi Bearing ID, Spacer, Clamp Load, Surface Finish va Coating.

JN SCENE

vD1

CNC Precision
Manufacturing

CAPTION

Scene SCN-01. Conceptual engineering
visualization of precision CNC
manufacturing for bicycle pivot hardware.

EVIDENCE BOUNDARY

AI-GENERATED BASE - CONCEPT |
PUBLICATION STATUS

APPROVED — PHASE 3

SCN-01 - Cénh #ng dung — SCN-01. Hinh truc quan ky thuat mang tinh khai niém v& gia cong CNC chinh xéc cho chi tiét lién két truc xoay xe dap.
Chi 1a CONCEPT. Hinh nay khéng phai 1a bing chimg vé san pham, nha may, kiém tra, thir nghiém, hiéu ning hién truong hodc chimg nhén cia
PremFixer Fasteners.

I 2.2 £0,008 mm khong thé la “tiéu chuan nganh cho moi Pivot”
Mot sb giao di¢n quan trong cd thé can dung sai hep, nhung “+0,008 mm” chi c¢6 y nghia khi tat ca diéu kién sau duoc xéc dinh rd:

1. Buong kinh danh nghia

N

. Quy cach 4 truc hodc bac 16t
3. Dung sai chi tiét ghép
4. Chiéu day coating

W

. Trang thai do cubi

6. Nhiét do

~

. Ning luc hé théng do

o

.'Yéu cu lp rap / dich vy

Vi véy, cach viét dugc V2.0 khuyén nghi la:



Kkhach hang 1am chuén va xic minh ning lye san xuit hang loat thwe té bing MSA + dit li¢u kich thwéc n>30 + Cpk.

| Doi véi dic tinh Functional Shank quan trong ciia Hero SKU dugc chon, dung tolerance trén ban vé

Khoéng phai:

“Moi Pivot Bolt déu dugc kiém soat nghiém ngat 6 £0,008 mm.”

ENGINEERING APPLICATION SCENE
SCN-02 vo1

Dimensional Inspection

CAPTION

Scene SCN-02. Conceptual engineering
visualization of dimensicnal inspection of
a bicycle pivot axle functional shank.

EVIDENCE BOUNDARY

AlI-GENERATED BASE - CONCEPT
PUBLICATION STATUS

APPROVED — PHASE 3

SCN-02 - Canh ttng dung — SCN-02. Hinh truc quan k¥ thuat mang tinh khai niém vé kiém tra kich thugc Functional Shank ctia truc xoay xe dap.
Chi 1a CONCEPT. Hinh nay khong phai 1a bang chiing vé san pham, nha may, kiém tra, thir nghiém, hiéu nang hién truong hodc chimg nhan ciia

PremFixer Fasteners.

2.3 Tolerance Stack-up: Kich thwéce cuc by dat khong c6 nghia hé thong dat
Chtre ning doc truc hodc hudng kinh cia Pivot System thuong do nhidu kich thude cung quyét dinh.

Biéu dién gian lugc:
T {system}=f(T {shank},T {bearing},T {spacer},T {frame},T {coating}, T {assembly})

Cén ddng thoi quan tam:

o Chudi truong hop xdu nhit

o Chudi théng ké



« Luong bdi coating

e Khe ho trong b truc

e DJ song song cua spacer
 Bé rong link

o Chiéu day washer

e Chiéu dai shoulder

Néu Spacer qua ngén, Torque lép dat c6 thé chuyén thanh tai bén trén Bearing;

néu Shoulder qua dai, Joint c6 thé khong tao duoc luc kep du kién.

Do d6, cau hoi dung khong phai:

“Kich thude ctia timg chi tiét c6 dat hay khong?”

“Load Path sau lz"lp rap c6 khép kin dung hay khong?”

FIG-03
Tolerance Stack

Funetis I di i close at level

SYSTEM-LEVEL STACK

Local conformance does not guarantee functional closure

Frame / Link Bearing Spacer

funetional contribution

Tolerance contributions combine through the functional stack

Review together

Worst-case stack - Statistical stack - Coating build-up - Bearing clearance - Assembly state

Conceplual engineering illustration; not based on production test data from Prem Fixer Fastener.

FIG-03 - Hinh k§ thuat — Hinh FIG-03. Ddng gop vao chudi dung sai cip hé théng tir khung/link, 6 truc, spacer, shank, shoulder va coating. Hinh
minh hoa ky thudt mang tinh khai niém; khong hién thi kich thuéc san xuit. Chi la CONCEPT. Hinh nay khong phai 1a bang chimng vé san phdm, nha

may, kiém tra, ther nghiém, hiéu nang hién truong hoac chimg nhan cua PremFixer Fasteners.



I 2.4 Coating Build-Up phai dwoc dua vao thiéet ke kich thwée
Céc hé bé mit nhu anod héa, anod cting, ma dién, Zn-Ni, Zinc Flake va PVD déu anh hudng dén:

o Kich thudc cubi
o Do nham bé mit
o Do ldp ren

e Ma sat

e Clamp Load

e Removal Torque
Vi véy, quy trinh thiét ké phai la:

Kich thuée chire ning cubi
— Cira s6 chiéu day coating
— Muc tiéu gia cong

— Coating

— Kiém tra cudi
chur khong phai:

Gia cong dén kich thwéc cudi
— Phit bé mit

— Hy vong van lip vira



Machining Target

Coating Build-Up

—

I Thread Flank Build-Up J

Final Functional Dimension
g E ¥

Conceptual engineering visualization

FIG-04 - Hinh k§ thuat — Hinh FIG-04. Lugng bdi coating va kich thugc chirc nang cudi. Hinh truc quan k§ thuat mang tinh khai niém; khong ngu
chiéu day coating hay ning lyc san xuit. Chi 1a CONCEPT. Hinh nay khong phai 1a bing chimg vé san phim, nha may, kiém tra, thir nghiém, hiéu
nang hi¢n truong hodc chirng nhan ctia PremFixer Fasteners.

I 2.5 GD&T: Khong thé bé qua tinh dong truc va hinh hgc mat tua
Nghién ctru vé bolted joint cho thiy cac mit twa khéng song song anh hudng dén qua trinh siét va hanh vi luc siét truede.[R4]
Khuyén nghi dénh gia Pivot Hardware theo:

e Truc Functional Shank
o Mit tya diu

e Mait shoulder

e Trucren

e (Cac mat spacer

e B¢ linkage
CTQ quan trong c6 thé gdm:
e DJ vudng goc
e Do dao
o Vitri

o Do phing



o D0 song song

Muc dich khong phai “lam ban v€ phirc tap”, ma la bién cac quan h¢ hinh hoc thuc sy anh hudng dén Load Path thanh ngon ngir ky thuat

¢6 thé do.

I 2.6 Load Path va FEA: Vugt ra ngoai ban do wng suat cuc dai
Mot phan tich FEA hiru hi¢u cho Pivot phai néu ro:

e Hinh hoc Frame / Link
« Dinh nghia tiép xuc

o Céch biéu dién Bearing
e Bolt pretension

e Ma sat

o Diéu kién bién

e Hudng tai

e Cac truong hgp va dap / phanh / dap
e Vitliéu

e Hoi tu ludi

. Ung suét fillet cuc bd

e Rui ro thread runout

Mot nghién ciru ndm 2022 vé Full-Suspension Downhill Bicycle Frame di thao ludn tai di xtmg/bat déi ximg, diém hu hong va cai tién

két cu, cho théy tai thuc trén khung xe dap khong thé dugc khai quat chi bang mot didu kién tinh 1y tuéng hoa don 1&.[R7]
Vi vy, V2.0 khong con moé ta “15 kN” 14 tai tiéu chuin chung cho Pivot.

Céch viét dung:

Trong diéu kién tii twong dwong do khach hang xac dinh, so sanh wng suit, chuyén vi va du trir an toan giira
két cu co s va két cau toi wu; tudi tho hé thong cudi cing vin phai dwge xdc nhan bang xac minh cap Joint / Frame.

I 2.7 Fillet, Thread Runout va tip trung @ng suit

Céc vi tri rui ro cao thudng gip trén Pivot Hardware gom:

o Chuyén tiép ddu—shank
o Bac shoulder

o Diém két thuc 15 réng
o Thread runout

o Tiét dién nho gan dic tinh truyén dong

Bién phap tbi vu:



o Fillet Radius hop ly

o Tranh bac thay dbi dot ngot

o Chuyén mit cit chinh ra khoi ving ren
e Téi vu diém két thuc 16 réng

o Kiém soat vét gia cong
Moi con s nhur “giam tmg suat 22%” phai gan véi:

e Hinh hoc co s&
o Hinh hoc t6i vu
o Tai

o Luodi

e Vit liéu

e Bao cao FEA

Néu khong, chi dugc giir ¢ dang ;

2.8 Thread Rolling va Fatigue: Co6 co sé khoa hoc nhung khong dwgc ngoai suy
qua mirc
Mot nghién ciru nam 2025 trén mau ren 42CrMo4+QT, M12 di so sanh ren Cut, Rolled va Deep-Rolled. Trong diéu kién thir cu thé,

nghién ctru bdo cdo d bén moi cao hon cua ren can va lién hé két qua vé6i tmg sudt du, trang thai bé mat va do cimg.[R3]

Két qua cong khai nay hd tro ring:

L trinh ché tao ren c6 thé anh hwong dang ké dén hiéu niing méi.

Nhung khong thé viét truc tiép:

“Ren can cua PremFixer Fasteners tang d§ bén moi XX%.”

Néu PremFixer Fasteners mudn thiét 1ap Claim nay, phai hoan thanh:

e Vat liéu chinh xac

o Nhiét luyén

e Hinh hoc ren chinh xac

o Mau ren cét so v6i ren can

o B& mit / (mg suit du néu c6 thé
e Thir moi

e Vitri hu hdng



'FI'IIir;Oad Rolling vs Cutting Material-flow concept — no fatigue values

CUT THREAD ROLLED THREAD

Interrupted Material Flow Continuous Material Flow

Product-specific fatigue benefit requires validation.

Conceptual engineering visualization; not based on production faligue-test data from Prem Fixer Fastener.
FIG-10 - Hinh ky thudt — Hinh FIG-10. So sanh mang tinh khai niém gitra dong vat liéu bi ct dGt & ren cit va dong vat liéu lién tuc ¢ ren can. Loi

ich moi riéng cho san pham cn dugc x4c nhan. Chi i CONCEPT. Hinh nay khong phai 1a bing chimg vé san phim, nha méy, kiém tra, thir nghiém,
hi€u nang hién truong hoac chirng nhan cta PremFixer Fasteners.

I 2.9 Kinh té hoc khdi lwong: Giam khdi lwong khong chi 1a “khoét réng”

Gia tri ctia giam khdi lugng dén tir:

Canh tranh khéi lugng xe hoan chinh
Bang thong sb san pham

Khac biét hoa mau cao cip

Cau chuyén tiép thi

Cam nhan nguoi lai

Tich hop linh kién

Nhung gi61 han ky thuat 1a:

\text{Minimum Mass}
\quad \text{subject to} \quad

\text{Strength, Fatigue, Clamp, Service, Corrosion Constraints}

Thiét ké Hollow-bored phai kiém tra:

Chiéu day thanh con lai

Moi

Mt én dinh / 6n dinh cuc bd



o Kha nang chiu mé-men cua drive
o Bién thién ché tao
e Du trlt an mon

Vi du hi¢u chinh toan hgc

Néu Pivot BOM co sé 1a 180 g va sau tdi uu 1a 95 g:
\frac{180-95} {180}=47.2\%

Do d6, khong thé tiép tuc mo ta 1a “giam 35%”.

Néu mubdn tuyén bd 35%:
180\times(1-0.35)=117g

V2.0 yéu cau moi ty 1& phan trim cong khai phai qua ca danh gi4 toan hoc va bang chung.

Hop bing chirng ciia chwong
Bén ngoai
o Co ché fretting 6 truc: [R5][R6]
e Anh hudng cua mat twa khong song song: [R4]
e Nghién ctru tai khung hai gidm x6c: [R7]
« Nghién ctru moi theo phuong phéap ché tao ren: [R3]

PremFixer Fasteners

« Ning lyc Shank: PF-PIVOT-C02-001 / —» MSA + Cpk

e Luogng bdi coating: C02-003 / — do theo cap

« Cai thién dinh lugng FEA: €02-006 / (£0)-(er)

o Giam khéi lwong: €02-007/008 / — khéi lugng BOM thuc té

e Loiich moi cua can ren: C08-007 / — dir liéu moi ndi bo



Chwong 3: Hiéu qua lap rap, Torque—Clamp va chong tw
I6ng dong

I 3. Hiéu qua lip rap, kiém soat luc siét truéc va chong tw 16ng

WHITE PAPER - CHAPTER HERO

CHO3

Assembly / Preload

CAPTION

Chapter Hero CHO3. Conceptual engineering
visualization of controlled tool engagement
and preload-sensitive bicycle pivot
assembly.

EVIDENG

) —
Ko ol

y |
& (8]

RI-GENERATED BASE - CONCEP

CONCEPTUAL ENGINEERING VISUALIZATION

Chapter context only - not verified product evidence Sehabhadally

APPROVED — PHASE 4

Base image preserved with contain fit; all publication text and status marks are deterministic SVG.

CHO3 - Hinh mé diu chwong — CHO3. Hinh truc quan k§ thuat mang tinh khai niém vé sw an kh6p c6 kiém soét ciia dung cu va Iép rap truc xoay xe
dap nhay véi luc siét truge. Chi 1a CONCEPT. Hinh nay khong phai 1a bing chimg vé san pham, nha may, kiém tra, thir nghiém, hiéu ning hién
truong hoac chirng nhan ctia PremFixer Fasteners.

I 3.1 Sy that ky thuat: Torque chi la dau vao qua trinh
Trong mbi ghép ren, chirc ning chinh cia mé-men lap 1a thiét 1ap luc kep.

Quan h¢ gian lugc c6 thé biéu dién:
T=KFd

Trong do:

e T: Torque
e F: Clamp Force / Preload
e d: Buong kinh danh nghia

o K: Anh huong tong hop ciia ma sat



Nhung K khong phai mot hing s vét liéu c¢b dinh.
N6 chiu anh hudng cua:

e Masatren

e Ma sat dudi dau / mit tya
e Coating

o Chat bdi tron

o Threadlocker

o D0 nham bé mat

o Siét lap lai

o Vit liéu ghép

o Téc do lp dat

Nghién ctru ctia Croccolo va cong sy vé quan hé torque—preloading nhin manh tm quan trong cia hé sé ma sat déi v6i viée thiét 1ap

preload.[R2] ISO 16047 cung cip khung thir nghiém tiéu chuin hoa vé torque/clamp-force cho threaded fastener.[R17]

Vi vay:

“10 N-m” khong phai Joint Performance; vé ban chit né chi 1a mét chi Iénh qua trinh chiu anh hwéng ciia ma sat.

I 3.2 Cira s0 luc kep toi wu

Kep thiéu

C6 thé xuét hién:

e Vi truot Joint

o Tu long

o Fretting

e Creak

o Chuyén dong vong b truc

e Mon 15

Kep qua mirc

C6 thé xuit hién:

e Can trd Bearing

e Nén Spacer

e Qua tai cuc bo carbon/insert
e Tudtren

e Chay déo fastener

e Kho thao



Muc tiéu

Piéu thyuc su can thiét lap la:
Torque — Phén bd Clamp Load — Cira s6 chirc nang cua Joint

chtr khong phai theo duoi “mé-men cang lén cang an toan”.

Nghién ciru cong khai cho thay lyuc siét trude thidu va qua mirc trong img vai cac bién rii ro khac nhau vé tu 1ong, qua tai va moéi.[R1]

. . . i i — CONCEPT
Conceptual Torque—Clamp Engineering Window " oy = ne test velues

A

UNDER-CLAMPING TARGET ENGINEERING WINDOW

OVER-CLAMPING

Clamp Load

— Dry

Lubricated

- o = = =i Pre-Applied Locking

Installation Torque
Project-specific curves require controlled torque—clamp testing.

Conceptual engineering illustration; not based on production test data from Prem Fixer Fastener.

FIG-05 - Hinh k¥ thuat — Hinh FIG-05. Ctra 56 k¥ thudt torque—clamp mang tinh khai niém. Chi thé hién quan hé; khéng trinh bay chudi do, gia tri
md-men hay két qué lyc kep nao. Chi la CONCEPT. Hinh nay khong phai 1a bang ching vé san phdm, nha may, kiém tra, thir nghiém, hiéu nang hién
truong hoac ching nhan cua PremFixer Fasteners.

I 3.3 Thay d6i Coating / Lubrication phai kich hoat xdc nhan lai Torque
Néu chudi cung tmg thay dbi:

e 7Zn — Zn-Ni

e Kho — Bdi tron

o Khong patch — Patch phu san
e Tikho — Anti-seize

o Thay d6i bé mit washer

e Insert ren cai khac

thi khong nén tu dong tiép tuc dung Torque ci.



V2.0 khuyén nghi thiét lap:

Thir nghiém phat hanh Torque—Clamp
Téi thiéu phai xudt:

e Luc kep trung binh

e Min/Max

e D0 phan tan

e DPuong cong mé-men
e Mo-men thao

o Ché do hu hong

ENGINEERING APPLICATION SCENE
N-03

Torque-Clamp Test

CAPTION

Scene SCN-03. Conceptual engineering
visualization of a bicycle pivot fastener
in a torque—clamp force test fixture.

EVIDENCE BOUNDARY

Al-GENERATED BASE - CONCEPT
PUBLICATION STATUS

APPROVED — PHASE 3

SCN-03 - Cinh irng dung — SCN-03. Hinh tryc quan ky thudt mang tinh khai ni¢m vé chi tiét lién két truc xoay xe dap trong dd ga thir luc torque—
clamp. Chi 1a CONCEPT. Hinh nay khong phai 1 bang chimg vé sin phdm, nha méy, kiém tra, thir nghiém, hiéu nang hién truong hodc chimg nhan

cua PremFixer Fasteners.

3.4 Drive Geometry: Giao di¢n lap rap, khong phai tao hinh
Hiéu ning cua drive trong six-lobe / hex lién quan dén:

e Chiéu siu

e Do con

e Hinh hoc goc
o Do dong tam
e Bavia

e Dj cling



e D0 an khdp dung cu

Khuyén nghi xac minh:

Mé-men drive dén hw héng

So sanh:

o Piu dung cu moi

o DAu dyng cu mon

e Mo-men danh nghia
e Bién qui mo-men

e Léch tam nho

“Ty 18 tudt drive <0,05% khong thé trd thanh Claim ¢b dinh khong ¢6 ngudn.

Néu muon giir:

‘ Chirng minh bang dir liéu PPM lip rap thye.

I 3.5 Pre-Applied Threadlocker: Tir hoa chat thanh giao dién qua trinh

Tai lidu cong khai ctia Henkel cho thiy pre-applied dry-to-touch threadlocker ¢é thé dugc phu true khi bu-16ng vao day chuyén lap rap,
gitip giam budc boi thém tai chd; mot s6 san phim vi nang giai phong thanh phan hoat tinh do tac dong co hoc trong qua trinh lip.[R13]
[R14]

Gié tri c6 thé chia thanh:

Gia tri qua trinh
o Giam thao tac lay chét long
o Tiéu chuén hoa lugng keo
e Giam bo sot phu keo
o Giam nhi®m bén do keo tran

e Phu hop hon voi tu dong hoa
Gia tri méi ghép
e Tao hanh vi khoa

e Tao mot muc lam kin

o Thay ddi trang thai ma sat

Do d6, keo phu san khong chi la:

“Ch&m giup khach hang mét 16p keo xanh.”



ma la:

Mot qua trinh dwge kidém soat phii dwge dwa vao cic quy tic Torque—Clamp, Shelf Life, Application Length va Reuse.

| 3.6 “Tiét ki¢m 1,5-2 phit méi xe” phai do Time Study quyét dinh

Tai liéu k¥ thuat cong khai co thé chimg minh:
Pre-applied c6 thé loai bo thao tac chdm keo riéng tai chd.[R13]

Nhung mirc tiét kiém nhip thuc té phu thudc:
o S chi tiét can xir Iy trén mdi xe
e B tri ddy chuyén
e Vitrichai/bd cép
o Chuyén dong ctia cong nhan
o Kiém tra
e Lau/vé sinh

e Gia cong lai

Vi vay, cach dién dat chinh thuc ctua V2.0 la:

PremFixer Fasteners sé thiét 13p lgi ich nhip thye bing Takt Study cing tram cho phwong 4n manual-
liquid so v&i pre-applied.

I 3.7 T4i ngang va tu 16ng dong

Nghién ciru vé self-loosening ciia threaded fastener tir 1au tap trung vao transverse cyclic loading. Nghién ciru thyc nghiém cua Yang va
cong su chi ra rang luc siét trude 1a bién s6 quan trong anh hudng dén ty 1ong va moi, ddng thoi c6 quan hé dang ké giita transverse

loading va loosening failure.[R1]

Pham vi chinh thtre ciia ISO 16130:2015 14 thir nghiém dong hanh vi khoa dudi tai ngang cho nganh Aerospace, chii yéu ding trong
development work.[R18]

Vi vay, cach dung dung trong V2.0 la:

Tham khao tw duy thir so sanh rung ngang cia tiéu chuin dé thiét lap fixture, displacement, frequency, initial clamp va

acceptance criteria riéng cho du an xe dap.



Khéng duoc viét:

“Pivot Bolt xe dap dugc chirng nhan ISO 16130.”

| 3.83000 chu ky / <5% khong con 12 két luan c6 dinh ciia nganh
Néu sau nay PremFixer Fasteners chon:

e 3000 chu ky
e Residual Clamp >95%

lam muc tiéu ndi bo thi c6 thé chip nhan.
Nhung phai gén véi:

e Fastener

e Joint

o Initial clamp

¢ Displacement
e Frequency

o Coating

e Threadlocker
o Fixture

o Cdmiu

Dinh dang phat hanh cubi phai la:

“Trong cac diéu kién thir rung ngang d4 dinh nghia, Variant B gii lai X% luc kep ban d4u sau N chu ky, con Variant A co s giit
Y%.”



Clamp Retention vs Cycles Concaptualrand compaison — o messurad sres
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s Pre-Applied Locking
= = = = | ocking Patch
e Mechanical Locking

Cycles
Trend shapes are illustrative; product and joint performance require project-defined validation.
Conceplual engineering illusiration; not based on production test data fram Prem Fixer Fastener

FIG-07 - Hinh k§ thuit — Hinh FIG-07. So sanh xu hudng duy tri luc kep mang tinh khai niém. Céc dudng cong chi dé minh hoa va khong chira sb
chu ky do, két qua duy tri hay tuyén bé san pham. Chi la CONCEPT. Hinh nay khong phai 1a bang chimg vé san phdm, nha may, kiém tra, thir

nghiém, hi¢u nang hién truong hoac chirng nhan ciia PremFixer Fasteners.

I 3.9 Thao lap lap lai: M6-men lan 1 khong dai dién lan 8
Nghién ciru cong khai vé repeated tightening cho thiy hé s ma sat thay d6i qua céc 1an lap rap lap lai.[R15]

2
S0

Vi véy, “hd tro 5-8 lan thao ldp” phai dinh nghia:

e Cong ngh¢ khoa
o S6 chuky

o Mb-men lip

e Mo-men pha tinh
e Prevailing torque
o Trang thai ren

e Mai mon coating

e Chip nhan chtic ning
Dbi voi MTB cén bao tri thuong xuyén, khuyén nghi t6i thiéu thiét 1ap:

So sanh chu ky1/3/5/8

Nhung s6 chu ky cudi cung do yéu cAu dy 4n quyét dinh, khong phai khau hiéu tiép thi.



3.10 Thuec tién k§ thuit OEM: Mét khung khong dung “mot loai keo, mot mo-
men”

So d6 phan ctng Mach 429 SL V3 cong khai ctia Pivot Cycles cho thdy céc vi tri hardware khac nhau ding:

o Grease

e Thread Locker

e Grease trén than bu-16ng + thread locker trén ren
o Anti-Seize

e Retaining Compound

e (Gia tri md-men

Vi du, trong so dd cong khai, M8 upper-link / shock hardware va M14 lower-link hardware diing mé-men va xir Iy giao dién khac nhau.

[R8]

Thuec tién nganh nay hd tro mot két luan quan trong cua V2.0:

Dic ta phat hanh Joint phai dng thoi dinh nghia xir 1y shaft, xir Iy thread va torque; chi mét Bolt Drawing l1a khong du.

3.11 Phiéu dic ta lip rap truc xoay

Khuyén nghi mdi du 4n khach hang xuat:

Vi tri truc xoay:

PN chi tiét lién két:
Phién ban ban vé:

6) truc:

Spacer:

Ren cai:

Vit liéu chi tiét lién két:
Coating:

Boi tron than truc:
Boi tron ren:
Threadlocker:
Anti-Seize:

Retaining Compound:
Mé-men lap:

Dung sai m6-men:
Muc tiéu luc kep:
Mo6-men thao:

Quy tdc tai str dung:

Quy téc thay thé:




Hop bing chirng ciia chwong

Bén ngoai

o Luyc siét trude / ty long: [R1]
e Mo-men / ma sat: [R2][R17]
o Siét lap lai: [R15]

o Khoa ren phii sdn: [R13][R14]
o X ly lap rap OEM: [R8]

e Pham vi ISO 16130: [R18]

PremFixer Fasteners

e Torque-Clamp: C03-007/ 5 TO8

« Tiét kiém Takt: €03-004 /(&) — Time Study

« Rung: €03-008/ () - Ti1

e Chu ky tai sit dung: C03-009 / 5 TI10

o Ty 18 15i drive: C03-002 / —> PPM san xuét



Chwong 4: Khoa hoc vt liéu, k§ thuit bé mit va in mon

4. Vat liéu, ky thuat bé mit va bao vé chdng in mon

WHITE PAPER - CHAPTER HERO

CHO4

Materials / Corrosion

CAPTION

Chapter Hero CH04. Conceptual engineering
visualization of mixed-material interfaces,
isolation, sealing and corrosion-control
architecture.

EVIDENCE BOUNDARY

fI-GENERATED BASE - CONCEP

CONCEPTUAL ENGINEERING VISUALIZATION
' . PUBLICATION STATUS
Chapter context only - not verified product evidence

APPROVED — PHASE 4

Base image preserved with contain fit; all publication text and status marks are deterministic SVG.

CHO04 - Hinh mé dau chwong — CHO4. Hinh truc quan k¥ thuat mang tinh khai niém vé giao dién vat liéu hon hop, cach ly, 1am kin va kién tric kiém
soat an mon. Chi la CONCEPT. Hinh nay khong phai 1a bing chimg vé san phim, nha méy, kiém tra, thir nghiém, hiéu nang hién truong hoic chimg

nhan cua PremFixer Fasteners.

4.1 Chon vit liéu khong phii la “bang xép hang dé bén”

Viéc chon vat li¢u cho Pivot phai la:

f(
Strength,
Fatigue,
Density,

Corrosion,
Galling,
Coating,

Manufacturability,
Cost,

Serviceability

)



Do d6, khong c6 mat vat li€u ludn toi vu cho moi loai xe.

I 4.2 Aluminum 7075-T6: Gia tri va giéi han giam khdi luong
Phu hop voi:

« Ung dung nhay véi khi lugng
o Tiét dién tuong dbi 16n
o Thiét ké tryc rdng

o Céu hinh nhe cao cép
Cén luu y:

o Luong bdi xir Iy bé mat
e Do bénren

o Moi

. Ap suét b truc cuc bd

e Anmon tai giao dién

e Hu hai khi bao tri

Diém ban ding khong phai:
“Nhom hang khong nén chic chan an toan.”
ma la:

Pat ning luc két cAu cin thiét bing mat d¢ thip hon, trong diéu kién hinh hoc va xic nhén da dinh nghia.

I 4.3 Ti-6A1-4V / Grade 5: Cao cap khong c6 nghia mién bio tri
Gia tri cua hop kim titan gém:

e DJ bén riéng cao
e Chong dn mon

e Dinh vi vat liéu cao cép

Tuy nhién, nghién cttu tribology cong khai chi ra rang Titanium nhay v6i ma sat va Galling; phwong 4n béi tron anh hudng dang ké dén

hanh vi ma sat va ket dinh.[R12]

Vi vay:



“Titanium chong in mon” khong dong nghia “ren Titanium nén dwgc lip kho”.

Khi thiét ké phai ddng thoi xac minh:
e Lubricant / Anti-Seize

e Coating

e Vit liéu ren cai

o Tbc do lap

o Torque—Clamp

e Mo-men thao

o Chuky lap

I 4.4 Thép hgp kim: Rii ro dé bi b6 qua nhat 1a Hydrogen Embrittlement
Thép cuong d cao co d6 bén va higu qua tiét dién rat tot, nhung phai chii y dén hydrogen embrittlement trong qué trinh ma dién.

I1SO 4042:2022 quy dinh céc yéu ciu lién quan cho electroplated steel fasteners, trong d6 néu rd yéu cau va khuyén nghi giam rui ro gion
hydro; ISO 4042:2022/Amd 1:2026 da duoc phat hanh nam 2026.[R20][R21]

Ddng thoi:

o ISO 15330 cung cép 19 trinh preloading test lién quan dén phat hién gion hydro.[R22]

o ISO/TR 20491 cung cap khung co ché co ban cho hydrogen embrittlement cua steel fastener.[R23]

Vi vay, khong thé chi dva vao:

Do cting + Phun mubi

dé phat hanh Pivot bang thép cudng do cao. Con phai danh gia:

e Mic thép

e UTS/dg cing

e Lam sach / tiy axit

e L0 trinh ma dién

o Thoi gian d&én khi bake (néu ap dung)
e Quy trinh bake (néu ap dung)

o Kiém soat nha cung cip

o Truy xut theo 16

e Phuong phéap phat hién / xac nhan



I 4.5 Thép khong gi: Phai néu cu thé grade va property class
ISO 3506-1:2020 phan cép tinh chat co hoc va vat 1y ciia bolts / screws / studs bang thép khong gi chdng dn mon.[R25]

Do d6, khong nén chi viét:
“Pivot Bolt bang thép khong gi”

ma phai lam ro:
o Grade chinh x4c
e Property class
e Ren
o Trang thai bién ctmg ngudi / nhiét
e MOi truong an mon

e Hanh vi galling

I 4.6 Coating la hé da muc tiéu, khong chi 13 mau sic
K§ thuat bé mat it nhat dong thoi anh huong dén:

e Anmon

e Ma sat

e Mai mon

e Ngoai quan

e Kich thudc

o Do ldp ren

e Torque—Clamp

e Thao

o Tuan thi hoa chét

Vi du, céc hé coating cho electroplated steel fasteners trong ISO 4042 khong chi lién quan dén dn mon ma con dén kich thudc, top coat,

lubricant va rai ro hydrogen embrittlement.[R20]

ISO 10683:2018 bao phu cac hé zinc flake coating khong dién phan cho steel fasteners.[R24]

I 4.7 Phun muoi: Phép thir co gia tri nhung thuwong bi lam dung
Mo ta cong khai cta ISO 9227 rét rd:
Phuong phap phun mudi c6 thé ding dé:

o Kiém tra chét luong bao vé c6 dugc duy tri hay khong

o Phat hién khuyét tat coating



Nhung:

 Khong nén dung dé xép hang don gian d6 bén an mon dai han giita cac vat liéu khac nhau

o Khong nén dung dé dyu doan tudi tho n mon thyc dai han.[R19]

Vi vay, phai x6a cach dién dat:

“200 gio phun mudi = hai nam str dung.”

4.8 Bang chirng méi nim 2026 vé phun mudi bu-16ng: ISO/TR 19852

ISO/TR 19852:2026 thyc hién nghién ctru lién phong thir nghiém bang neutral salt spray trén cac coated bolt M6x50, ghi nhan cac hién

tuong grey veil, white rust va red rust, ddng thoi tap trung vao reproducibility giita cac phong thir.[R26]

Y nghia déi v6i sach tring la:
Bin than bao cdo phun mudi ciing cin “bing chirng chét lwgng thir nghiém”.

Salt Spray Evidence Pack cua PremFixer Fasteners trong tuong lai phai ghi:

Phong thur:

Ta thu:

Vit liéu nén:
Coating:

Tién xur 1y
Chiéu day:

Loai thtr nghiém:

Nhiét do:

Diéu kién pH / thu dung dich:

C& mau:

Huodng dat:

Khoang thoi gian kiém tra:
Tiéu chi an mon tring:
Tiéu chi an mon do:

S0 bao cao:




ENGINEERING APPLICATION SCENE

vD1

Corrosion Lab

CAPTION

Scene SCN-04. Conceptual engineering
visualization of neutral salt-spray testing
for coated bicycle pivot fasteners.

EVIDENCE BOUNDARY

PUBLICATION STATUS

APPROVED — PHASE 3

SCN-04 - Canh #ng dung — SCN-04. Hinh truc quan ky thuat mang tinh khai niém vé& thir phun mudi trung tinh cho chi tiét lién két truc xoay xe dap
¢6 coating. Chi 1a CONCEPT. Hinh nay khong phai la bing chimg vé sin phim, nha méy, kiém tra, thir nghiém, hidu ning hién truong hogc ching

nhan cua PremFixer Fasteners.

4.9 Xir Iy den truyén thong so véi coating hiéu niing cao: Khong dung so gio' vo
diéu kién

V1.0 ting dung:

Xt ly den <24 h
Coating cao cap 96-200 h

V2.0 dbi thanh:
Thir song song cac coating stack cu thé trén cing vat liéu nén, cing specimen geometry va cing phwong phap ISO 9227.
Néu két qua twong lai la:
e A=24h
e B=192h

thi khi phat hanh phai viét:

“Trong phép thir cu thé nay...”



thay vi mé rong Két qua thanh thudce tinh vat liéu ciia moi black oxide hoac moi PVD.

I 4.10 Cyclic Corrosion: Cong cu phat trién gan méi truong thue hon
MBoi truong MTB thudng khong phai phun mubi dn dinh ma 1a:

U6t — Biun — Khé — Rira — Mudi — Thay déi nhiét 49 — Rung

Vi véy, dy 4n cao cdp co thé can nhic dinh nghia cyclic environmental test.

Trong hé théng ISO hién tai ciing c6 cac phwong phap thir in mon theo chu ky wet/salt-fog/dry/humid dé danh gi4 coating performance
trong diéu kién phirc tap hon.[R27]

Tuy nhién, du 4n xe dap van nén dinh nghia chu ky riéng theo tmg dung duya trén:

e Khu vuc sir dung
o Mubi mua dong
e Thoi quen rira xe
e Do Aam

o Muc tiép xtc bun

I 4.11 CFRP + Aluminum: An mon dién héa phai dwgc dua vao DFM ciia Pivot

Nghién ciru cong khai chi ra ring CFRP va Aluminum c6 thé tao cip galvanic manh khi ¢6 chét dién ly, 1am tang tdc &n mon phia nhém.

[R11]
Diéu nay rit quan trong dbi voi MTB carbon cao cp vi két cdu thudong co thé dong thoi gdm:

e Khung carbon
o Linkage / insert bang nhom
o Hardware bang titan / thép

e Bearing khong gi
Rui ro khong phai vi “dat vat liéu khac nhau canh nhau 1a chac chan an mon”, ma can dong thoi co:

1. Vat liéu khac dién thé
2. Két nbi dan dién

3. Chét dién ly
Do do, giai phap la:

e Cachly dién

o Coating chin

e Washer/sleeve cach dién
e Seal

e Thoat nude

o QGrease / anti-seize khi phu hop



o Giam thiéu giit nudc trong khe

I 4.12 Polymer Isolation: Cé thé dung lam hwéng xdc minh

Nghién ctru lién quan vé bolted joint composite/metal di xac nhan tu duy k¥ thudt ring cach dién bing polymer c6 thé giam rui ro

galvanic coupling.[R28]

Du hé vat liéu ciia bai bao khong hoan toan gidng xe dap, két qua van hd tro ring:
Cich ly dién 1a mét chién lwge c6 thé xidc minh va dang dwa vao DFM ciia Pivot System.

Cudi cing vin can thir nghiém mai truong trén td hop vat lidu thuc ctia PremFixer Fasteners / khach hang.

Hop bing chirng ciia chwong
Bén ngoai

o Galling cta Ti: [R12]

e Galvanic CFRP/AL: [R11]

e Cach ly polymer: [R28]

e ISO 4042 / gion H: [R20]-[R23]
e ISO 9227: [R19]

e ISO/TR 19852: [R26]

e ISO 10683: [R24]

e ISO 3506-1: [R25]

PremPFixer Fasteners

« Anhxa MTC vat lidu: C04-001/002/003/004 /

o Phun mudi cho coating cu thé: C04-006 / — @
« Stack Zn-Ni: C04-007 /

« Thao/galling Ti: C04-011/(x0) — ()

o Kiém so4t gion H: C04-012/ — supplier/process evidence



FIG-06
Galvanic Corrosion Path

® CONCEPT

I Electrolyte

I Electrical Contact

-

| Galvanic Couple

—
—
——
— .

FIG-06 - Hinh k§ thuit — Hinh FIG-06. Dudng in mon galvanic va chién lugc cach ly. Hinh tryc quan k§ thuat mang tinh khai niém; khong ngu y

mdt t6 hop hop kim hay két qua an mon da xac minh. Chi 1la CONCEPT. Hinh nay khong phai 1a bing ching v& san phdm, nha may, kiém tra, thir

nghiém, hiéu nang hién truong hodc chirng nhan ctia PremFixer Fasteners.



Chwong 5: Lam kin, nhiém ban, NVH va kha niing béo tri

| 5. Phong chéng nhiém bén, kiém soat tiéng kéu va kha ning bao tri

WHITE PAPER - CHAPTER HERO

CHO

Service / NVH

CAPTION

Chapter Hero CHO5. Conceptual engineering
visualization of pivot sealing, maintenance
access and system-level creak-control
context.

EVIDENCE BOUNDARY

AI-GENERATED BASE - CONCEP

CONCEPTUAL ENGINEERING VISUALIZATION

e . PUBLICATION STATUS
Chapter context only - not verified product evidence
APPROVED — PHASE 4

Base image preserved with contain fit; all publication text and status marks are deterministic SVG.

CHO5 - Hinh mé dau chwong — CHOS. Hinh truc quan k¥ thuat mang tinh khai niém vé& 1am kin truc xoay, tiép can bao tri va bbi canh kiém soat
tiéng kéu cap hé thong. Chi 1a CONCEPT. Hinh nay khong phdi 1a bang chimg vé san phim, nha may, kiém tra, thir nghiém, hiéu ning hién truong

hoac chimg nhan ctia PremFixer Fasteners.

I 5.1 Moi trwong thuc cia MTB khong phai phong thi nghiém
Pivot System thuc té phai d6i mat véi:

e Nudc

e Bun

e Bui min

o Cat

o M5 hoi

o Mubi duong

o Chit tay dau

o Chit rira xe dap
e Ruaap luc

« Bién thién nhiét do



Tai liéu k¥ thuat b truc chi ra ring d6 4m va micro-motion déu c6 thé thic ddy hu hai 6 truc / hu hong kiéu fretting.[R5][R6]

Hudng dan bao tri cong khai ctia Santa Cruz dic biét néu rang pivot bearing can dugc kiém tra thuong xuyén hon trong méi trudng am

wdt, cat hodc nhiéu bui.[R9]

NG APPLICATION SCENE

vD1

CAPTION

Scene SCN-07. Conceptual engineering

visualization of an enduro pivot system
exposed to mud, water, impact and
vibration.

EVIDENCE BOUNDARY

AI-GENERATED BASE - CONCEPT
PUBLICATION STATUS

APPROVED — PHASE 3

SCN-07 - Canh #ng dung — SCN-07. Hinh truc quan ky thuat mang tinh khai niém v& hé théng truc xoay enduro tiép xiic vi bun, nudc, va dap va
rung. Chi la CONCEPT. Hinh nay khong phai 1a bing chimg vé san phim, nha méy, kiém tra, thir nghiém, hiéu nang hién truong hodc chimg nhan cua

PremFixer Fasteners.

I 5.2 Phong chong nhiém ban nhiéu l6p
Khuyén nghi hiéu thiét ké 1am kin nhu nhiéu 16p barrier:

Lép 1 — Hinh hoc bén ngoai

Chan nudc, chan bun

Lép 2 — O-Ring / Sealing Washer

Giam dwong xam nhap truc tiép

Lép 3 — Labyrinth

Tang chiéu dai duong nhidm ban

Lép 4 — Bearing Seal

Tuyén phong vé cudi



Lép 5 — Grease Barrier

Boi tron + hang rio nhiém ban b sung

Lép 6 — Thoat nwée

Cho phép luong nude khong thé tranh hoan toan roi khoi hé thong

Nguyén tic thiét ké:

Dirng yéu cau mdt seal gidi quyet moi co che nhi€ém ban.

FIG-08

Multi-Layer Pivot Sealing

CONCEPT

Bearing Seal

[Comeome ]
= Drai Route

External Shield

Sealing Washer

i
W |
I |l

-

- N

@

0

Labyrinth Path

> 5 ‘a‘-l@

Conceptual engineering visualization

FIG-08 - Hinh k§ thuat — Hinh FIG-08. Kién trtic 1am kin truc xoay nhiéu 16p. Hinh truc quan k¥ thuat mang tinh khai niém; khong phai bang chimg
da xac minh vé& xam nhap, rira hoac tudi tho dich vu. Chi 1a CONCEPT. Hinh nay khong phai la béng chirng vé san phém, nha may, kiém tra, ther

nghiém, hiéu nang hién truong hoac chirng nhan cua PremFixer Fasteners.

I 5.3 Rura ap luc cao
Dong nude ap luc cao co thé:

e Vuot qua mép seal



e Pha loang / rua troi grease
e Dua cleaner vao trong

e Tang toc an mon bearing

Vi véy, c6 thé thiét 1ap noi bo:

Thir nghiém phat trién rira / xim nhap

Pau ra:

o Khéi luong / lugng nudc xam nhap
o Cam giac 6 truc

e Anmon

e Trang thai grease

e Mod-men quay

I 5.4 Creak la triéu chirng ciia hé thong

Tai lidu xir Iy su ¢b Creak cong khai hién tai ciia Santa Cruz truc tiép liét ké dirty/worn bearings 1a mot ngudn tiéng bat thuong phd bién.
[R29]

Nhung vé ky thuat, Pivot Creak c6 thé dén tir:

e Vong trong bearing / axle
e Vong ngoai bearing / frame
e Spacer

e Mait shoulder

o Washer

o Mit tua diu bolt

e Thread

o Insert

e Link

o Tiep xuc kho

Vi vay:

Khéng thé chin doan don gidn Creak 1a “bu-16ng bj 16ng”.



FIG-09
. A system symptom can have multiple interface causes CONCEPT
| Creak Failure Tree

| Dry Interface ]
I Insufficient Clamp ]
| Thread Movement ]
I Fretting ]
Pivot Creak ‘ l Galling ]
\ I Clicking I
Bearing Contamination i
MPTOM y
[ Corrosion :I
I Spacer Movement ]
| Bearing Damage ]
Root cause must be isolated at the joint, bearing, surface, thread, and contamination interfaces.
Conceplual engineering illustration; not based on production test data from Prem Fixer Faslene

FIG-09 - Hinh k§ thuit — Hinh FIG-09. Cay hu hong tiéng kéu truc xoay mang tinh khéi niém, thé hién nhidu nguyén nhan giao dién c6 thé c6. Py
1a khung chén doan, khéng phai bing ching ty 1& hu hong. Chi la CONCEPT. Hinh nay khong phai 1a bing chimg vé san phim, nha may, kiém tra,

thtr nghiém, hi¢u nang hién truong hodc chung nhan cua PremFixer Fasteners.

| 5.5 Micro-Slip va Fretting
Chuyén dong tuong dbi rat nho co thé:

e Phé v& mang bé mat

e Tao mat mon

o Thay d6i ma sat tiép xuc
e Tang khe ho

o Tao tiéng dn

o Thuc diy n mon
Chién luge kiém soat:

o Luc siét trudc ding
DO lap chirc ning

o Mat d& 6n dinh

o Trang thai bé mat

e Bai tron thich hop
o Chéng ty long

o Kiém soat nhiém ban



I 5.6 Chuoi chirc nang Bearing—Axle—Spacer
Mai thiét ké Pivot phai tra 161 dugc:

1. Bearing ring nao dugc kep?

2. Chi tiét nao can quay twrong d6i?

3. Giao dién nao chiju cét?

4. Thread c¢6 nam trong mit cit chinh hay khong?

5. Spacer khép dudng tai doc truc nhu thé nao?

6. Torque c6 dit side load bét thuong 1én Bearing hay khong?

Load Path dung phai dugc thé hién truc tiép bﬁng CAD / ban v& mit cit.

l FIG-02 - Bearing-Axle-Spacer Load Path Correct Functional Stack

TER 1T T

_Clamp Load

| W

l Functional Inner-Race Spacer ]

Unwanted Bearing Side Load

Clamp Load

| FORTRVR Y

Spacer Gap / Short Spacer Condition

FIG-02 - Hinh k¥ thuat — Hinh FIG-02. Buong tai chirc nang bearing—axle—spacer va didu kién side-load khi spacer ngén. Hinh tryc quan k¥ thuat
mang tinh khai niém; khéng ngu y lyc d dinh lugng hoic stack da phat hanh. Chi 1a CONCEPT. Hinh nay khong phai la bang chimg vé san phim,
nha may, kiém tra, thir nghiém, hiéu nang hién truong hodc chimg nhan cua PremFixer Fasteners.

I 5.7 Kha ning béo tri: Lan thdo thir ba méi 1a thir thach thue su

Thiét ké khung khéong thé chi hoi:

“Nha may c6 lip dung ngay lan déu hay khong?”

ma con phai hoi:



“Sau hai nam st dung, ctra hang c6 thao binh thuong dugc hay khong?”

Céc chi sb quan trong:

o Kha ning tiép can dung cu
o Do bén drive

e Mo-men thao

e Ket do an mon

o Galling

o Chi tiét captive

e Nhan dang chi tiét

« Kha ning cung tng thay thé

o Quy tic tai st dung

I 5.8 Bio tri OEM chirng minh Serviceability 13 nhu cau thuc

Hudng dén bao tri cong khai ctia Santa Cruz dwa ra logic kiém tra va boi tron dinh ky Pivot Axle / Bearing.[R9] Mot s6 san pham hai

giam xoc hién tai ctia Specialized cung cAp hd trg thay thé dai han cho suspension pivot bearing.[R10]

Diéu nay khong c6 nghia bearing ciia ho “chét lugng kém”, ma cho thiy:

Cic thuwong hiéu cao cip da coi Pivot Bearing 1a linh kién c6 thé bao tri trong vong doi xe hoan chinh.

Vi véy, sach tring dé xuét:

Chi s6 kha ning bio tri
C6 thé danh gia:

e Tinh phé dung cta dung cu

° Tiép can

e Thao

o Thay 6 truc

o Kit thay thé

e Dac ta mé-men

e Ruiro ket

o Tinh lap lai khi lip lai

Hop bing chirng ciia chwong

Bén ngoai



o Fretting / 46 4m: [R5][R6]
e Bao tri Santa Cruz: [R9]
o Xirly su ¢ Creak: [R29]

o Hb tro b truc Specialized: [R10]
PremFixer Fasteners

e Thur xdm nhap: €05-001 / (&)
e Cii thién NVH: €05-004 / (&)
e Mo-men thao: C05-005 /

« Tinh lap lai Iin béo tri thir ba: €05-007 / (E0)

CAPTION

Scene SCN-06. Conceptual engineering

visualization of careful full-suspension

bicycle pivot service and maintenance
access.

EVIDENCE BOUNDARY

AlI-GENERATED BASE - CONCEPT
PUBLICATION STATUS

APPROVED — PHASE 3

SCN-06 - Cénh #ng dung — SCN-06. Hinh truyc quan ky thuit mang tinh khai niém vé& bao tri cin than truc xoay xe dap hai giam xoc va kha nang
tiép can dich vu. Chi 1a CONCEPT. Hinh nay khong phai 1a bing chiing vé san phdm, nha may, kiém tra, thir nghiém, hiéu ning hién truong hodc

ching nhan cua PremFixer Fasteners.



Chwong 6: Phat trién nhanh, nén tang hoéa va tinh linh hoat
chudi cung ing

6. Phat trién nhanh, chién lwgc nén tang va tinh linh hoat cung vng

WHITE PAPER - CHAPTER HERO

CHO6
Flexible Supply

a
<

'® CONCEPT ‘

CAPTION

Chapter Hero CHO6. Conceptual engineering
visualization of a platform-based bicycle
pivot family moving through DFM, prototype
and kit-supply contexts.

EVIDENC

RI-GENERATED BASE - CONCEPT

CONCEPTUAL ENGINEERING VISUALIZATION

e . PUBLICATION STATUS
Chapter context only - not verified product evidence
APPROVED — PHASE 4

Base image preserved with contain fit; all publication text and status marks are deterministic SVG.

CHO6 - Hinh mé& diu chwong — CHO6. Hinh truc quan k¥ thuat mang tinh khai niém vé mot ho truc xoay xe dap dua trén nén tang di qua cac bbi
canh DFM, mau thir va cung tmg kit. Chi 13 CONCEPT. Hinh nay khong phai 14 bang chimg vé san phim, nha may, kiém tra, thir nghiém, hiéu ning
hién truong hodc ching nhan cuia PremFixer Fasteners.

6.1 Build-to-Print khong con du

Quy trinh truyén théng:

Ban vé — Bao gid — Gia cong

Khuyén nghi cho Pivot cao cap:

Yéu cau
— DFM
— Daénh gia rui ro

— Dinh nghia Joint



— Vit liéu / Coating
— Mau thir

— FAI

— Thur Joint

— Pilot

— Phat hanh

I 6.2 Cac cau héi phai tra 10i trong vong DFM dau tién

Hinh hoc

o Thread c6 nim trong ving cit cao khong?
o Diém két thuc 15 réng c6 notch khong?
e Shoulder c6 du do khong?

e Tool engagement c6 du khong?

Do lip

e Bearing ID
e Shank

e Spacer

e Link

e Coating

Vit li¢u
o Do bén
e Moi

e Anmon
o QGalling

o Tinh tuong thich coating

Lip rap
e Torque
e Boi tron
e Threadlocker
o Tiép can

o Chdng sai 16

Dich vu

e Thao

o Taisu dung



e Phu tung

o Danh diu

| 6.3 Prototype 7-10 ngay chi c6 thé 1a myc tiéu ¢6 didu ki¢n

V2.0 khuyén nghi:

Véi duw 4n dé sin c6 ngudn lwe vé vat liéu, dung cu, nhiét luyén va xir Iy bé mit, c6 thé dit muc tiéu mau
nhanh 7-10 ngay lam viéc; lead time thue té tity theo Critical Path ciia du an.

Dé nang thanh sy that phai cung cép:

e Ngay RFQ

o Ngay chdt ban v&

o Ngay hoan thinh miu
o Ngay FAI

e Phan hdi khach hang

| 6.4 FAIL: Khong phii chi “do vai kich thuéc”
FAI déy du duoc khuyén nghi gdm:

e Balloon ban vé

« Bio céo kich thude ddy di
e Chung chi vat li¢u

e Nhiét luyén

e Chting chi coating

o Dudng kiém ren

o Do ldp chirc nang

o Khbi lugng

o Anh

e Phién ban

e Sailéch



ENGINEERING APPLICATION SCENE

SCN-09 vo1

Factory Engineering
Review

CAPTION

Scene SCN-09. Conceptual engineering
visualization of a cross-functional review

of bicycle pivot samples and manufacturing
evidence.

EVIDENCE BOUNDARY

AI-GENERATED BASE - CONCEPT

PUBLICATION STATUS
APPROVED — PHASE 3

SCN-09 - Canh ing dung — SCN-09. Hinh truc quan ky thuat mang tinh khai niém vé danh gia lién chirc ning d6i véi miu truc xoay xe dap va bing
chimg ché tao. Chi la CONCEPT. Hinh nay khong phai 1a bang chimg vé san phim, nha may, kiém tra, thir nghiém, hiéu nang hién truong hoic ching

nhan cua PremFixer Fasteners.

6.5 Nén ting hoa
Nhiéu mau xe ¢ thé dung chung:

e Horen

e Drive

e Giao dién bearing
o Coating

o Vatliéu

e Ho washer

o Logic mi chi tiét
trong khi thay dbi:

o Chiéu dai shoulder
e Chiéu dai tong
e Chiéu sau 15 rong

o Hinh hoc dau

Muc dich:

Giam bién thé khong cin thiét, khong phai ép mei miu xe ding cing mot chi tiét.



I 6.6 “Giam SKU 30-50%” phai dwgc chirng minh bang BOM khach hang

Sach tring chung chi giit mé hinh:

Savings {SKU}

C_{inventory}
+

C_{MOQ}
+

C_{planning}
+

C_{quality}
+

C_{service}

Ty 1& tiét kiém thuc phai dugc tinh tu:

e S6 SKU trude
e S SKU sau

e San luong

« MOQ

e Tdn kho an toan

o Nhu ciu phuy ting

| 6.7 Mot xe / Mgt Pivot Kit
Logic dong gbi phit hop véi nha may lap rap:

e Mot kit cho mot khung
o Danh dau vi tri
e QR/16
o Trinh ti lip rap
e Tham chiéu mé-men
o Kiém soat phién ban
C6 thé giam:
o Thiéu chi tiét
o Tron chiéu dai
o Lay chi tiét canh chuyén

 Nham phién ban



Hop bing chirg ciia chwong

PremPFixer Fasteners

e Lead time mau thi: €06-001 / (¥0)
« Ning lyc FAL: €06-002/ (&)

« Cung img kit: €06-003 / (&)

e Giam TCO: €06-004 / (&0)-(e1)
« Giam SKU: €06-005 / (&)



Chwong 7: ESG, REACH, RoHS va sin xuit xanh

I 7. ESG, tuan thii hoa chit va san xuét xanh

WHITE PAPER - CHAPTER HERO

ESG / Green
Manufacturing

CAPTION

Chapter Haro CHO7. Conceptual engineering
visualization of material, process,
compliance-document and recovery contexts
for responsible pivot manufacturing.

EVIDENCE BOUNDARY

Al-GENERATED BASE

CONCEPTUAL ENGINEERING VISUALIZATION 1

. < PUBLICATION STATUS
Chapter context only - not verified product evidence
APPROVED — PHASE 4

Base image preserved with contain fit; all publication text and status marks are deterministic SVG.

CHO7 - Hinh mé diu chwong — CHO7. Hinh truc quan k¥ thuat mang tinh khai niém vé cac bdi canh vat liéu, quy trinh, tai liéu tudn thu va thu hdi
trong san xuat truc xoay c¢6 trach nhiém. Chi la CONCEPT. Hinh nay khong phai 14 bing chimg vé san phim, nha méy, kiém tra, thir nghiém, hiéu

nang hién truong hodc chimg nhan cua PremFixer Fasteners.

I 7.1 ESG khong thé dirng ¢ bon chir “vat li€éu than thién méi truong”
Pbi véi chudi cung tng thwong hiéu cao cip, ESG/Compliance ¢6 thé yéu cau:

Chét bi han ché

o Truy xudt ngué)n géc

o Kiém soat Cr(VI)

o Ham luong tai ché

e Chudi hanh trinh san phim
o Déiu chan carbon

 Quan Iy méi truong nha cung cép



I 7.2 REACH: Candidate List 1a danh sach dong
ECHA Candidate List dugc cép nhat, vi viy tuyén bd dung phai cé:

e Ngay phat hanh

o Ngay tham chiéu Candidate List
e Pham vi vat liéu / SKU

o Phién ban tuyén bd nha cung cp

o Thir nghiém / sang loc khi cin

Khéng duoc viét:

“Tuén thi REACH vinh vién.”

I 7.3 RoHS: Phai xac dinh dung pham vi ap dung
Dbi tugng cbt 16i cia RoHS 2011/65/EU 1a Electrical and Electronic Equipment.[R30]

Vi vay, nhu cu bing chirg RoHS cho Pivot Hardware co khi phai dwoc danh gia theo:

o Pham vi san pham E-bike / EEE cubi
e BOM khach hang
e Customer RSL

o Hop dong

Céch dién dat dung:

“C6 thé cung cip tuyén bé vat li¢u twong wng theo pham vi 4p dung quy dinh ciia sin phim cudi va quy cich chét bi han

ché ctia khach hang.”

| 7.4 Khéng Cr(VI)
Chudi cung g c6 thé giam rui ro lién quan dén crom hoéa trj sau bang:

e Thu dong hoa hoa tri ba
e Topcoat khong Cr(VI)
e H¢ zinc-flake phu hop

o Coating thay thé
Nhung “khong Cr(VI)” phai duge hd tro béi:

o Tuyén bb nha cung cip

o Dic ta hoa chit



e Bao cao thir khi can

I 7.5 Ham lwong tai ché: Phai thiét 1ap Chain of Custody

Cap nhat ISO niam 2026 vé environmental claims / chain of custody tiép tuc nhin manh ring tuyén bé méi trudng cin logic phan bd va

truy xuét vat lidu dang tin cay.[R31][R32]

Vi vy, néu PremFixer Fasteners trong twong lai tuyén bé:
“X% nhom tai ché”

thi phai git:

« Nha cung cip nguyén liéu
e LO

o Tuyén bd

e MO hinh chain-of-custody
e Phuong phép tinh

e Quy tic mass-balance khi ap dung

I 7.6 DAu chan carbon

Trong tuong lai co thé thiét lap:

CFP=
Raw\ Material
+ Machining
+ Heat\ Treatment
+ Coating
+ Packaging

+ Transport

Céach xuét:

e kg COe/1.000 chiéc
e kg COze / Pivot Kit

Nhung trude tién phai dinh nghia:

e Ranh gidi
o Ngudn dir liéu
o Phan b

e Co cau dién



o Gia dinh van chuyén

Hop bing chirg ciia chwong
Bén ngoai
e ECHA/REACH: [R33]

e ROHS: [R30]
e ISO 14021 / chain of custody: [R31][R32]

PremFixer Fasteners

o Tuyén bd REACH: C07-001 /
« Bing chimg khéng Cr(VI): [C07-002/
« Ham luong tai ché: C07-004/

« CFP: C07-005 /



Chwong 8: K¥ thuét chat lwong, DVP&R va sian xuat thong
minh

8. K§ thuit chat lwong, xac nhin va truy xuat so

WHITE PAPER - CHAPTER HERO

CHO8

Quality / Validation

CAPTION

Chapter Hero CHOB. Conceptual engineering
visualization of progressive material,
component, joint, frame and field

validation contexts.

EVIDENCE BOUNDARY

R I-GENERATED BASE - CONCEP

CONCEPTUAL ENGINEERING VISUALIZATION

' . PUBLICATION STATUS
Chapter context only - not verified product evidence

APPROVED — PHASE 4

Base image preserved with contain fit: all publication text and status marks are deterministic SVG.

CHO8 - Hinh mé diu chwong — CHO8. Hinh tryc quan k§ thuat mang tinh khai niém vé céc bdi canh xac nhan tién dan tir vét liéu, linh kién, mdi
ghép, khung dén hién truong. Chi la CONCEPT. Hinh nay khong phai 1a bang chimg vé san phdm, nha may, kiém tra, thir nghiém, hiéu ning hién

truong hoac chirng nhan ctia PremFixer Fasteners.

8.1 DFMEA: Tir “kiém tra khuyét tit” 1én “phong ngira hu héng”

Vi du:
Tu long Mit luc kep / rung Ro / Creak Thiét ké Joint + khoa
Tudt ren Qué mé-men / ren cai yéu Mit gir Do an ren + mo-men
Fretting Do lap / vi truot Mon / Creak Do lap + luc kep
Galling Ti/SS tiép xuc kho Ket Boi tron/coating
An mon Coating/galvanic Ket / mat do bén Bé& mit + cach ly

Nt moi Tap trung tmg suit Hu hong két cau Hinh hoc + thir moi



Can tr6 6 truc Kep qua mirc / spacer Dap ting hé théng treo kém Thiét ké stack

Hu drive Dung cu/hinh hoc Gia cong lai Kiém soat giao dién drive

8.2 PFMEA + Control Plan
Rui ro phia san xuét:

o Nhém vat lidu

e Sai chuong trinh
e Mon dung cu

e Hu ren

e Sai coating

e Sai vi tri patch

e Tron phién ban

e Sai dong goi
M>bi hang muc phai lién két voi:

e Phong ngura
e Phat hi¢n

o Tan suat

e Reaction Plan

o Truy xudt

8.3 CTQ

CTQ dién hinh cua Pivot:

e Duong kinh Functional Shank

e Chiéu dai Shoulder

e Mait churc nang

¢ Ren GO/NO-GO

e Vitriren

e DJ dao

e Hinh hoc drive

e D0 cling

o Chiéu day coating

o Hanh vi ma sat / Torque khi dugc kiém soat

e Vi tri locking patch



| 8.4 MSA phii di truée Cpk

Néu hé théng do khong dang tin ciy:
Cpk chi 1a “tinh toan chinh x4c dir lidu sai”.

Quy trinh:

Chon dung cu do

— Hiéu chuin

— MSA / Gage R&R
— SPC

— Cp/Cpk

DPic biét vai tolerance hep phai kiém tra:
e Do phan giai dung cu do
o Nhiét do
e Nguoi van hanh
o Dbga
o D¢ nhdm bé mit

e Coating

I 8.5 Cpk >1,33 nén la cong dw 4n, khong phai quang ba khong bing ching
V2.0 ¢6 thé dung:

o Cpk>1,33
o« Cpk>1,67

lam khuyén nghi du 4n hodc muc tiéu thoa thuan khach hang.
Nhung Claim bén ngoai ciia PremFixer Fasteners phai dén tur:

e Dac tinh

e Spec

o Quy trinh 6n dinh

o Logic miu/nhém con
o MSA

o B dit lidu thuc

| 8.6 Sang lgpc AOI 100% # Bao dam 0 PPM

AOI ¢6 thé dung cho:



o Thiéu ddc tinh

o Khuyét tat ddu

o Chiéu dai

o Khuyét tat bé mat

o Tron chi tiét

o Mot sb dic tinh kich thude
Nhung khong thé tu dong phat hién:

e Sai thanh phﬁn hoa hoc vat liéu

e Nt bén trong

e Hydrogen embrittlement

o Diém yéu moi

e Moi kich thudc bén trong

Vi vay, cach dién dat ding:
Sang loc tw dong 100% dbi voi cac dic tinh ¢ thé phat hién di dinh nghia.
Khoéng phai:

“AOI =0 PPM.”

| 8.7 Thap x4c nhin

Ciap 1 — Vit liéu
e Thanh phan hoa hoc
e Do cling
e Dirliéu co hoc

o Chiéu day coating

Cip 2 — Chi tiét lién két
e Kich thude

e Mo-men drive

e Tudtren

o Kéo/ cht

e An mon



Cip 3 — Méi ghép

Torque—Clamp
Lép rap lap lai
Théo

Rung ngang
Can tr¢ bearing

Fretting

Cip 4 — Khung

Tinh
Moi
Va dap

CAu hinh truc xoay thuc

Cép 5 — Hién truong

Xe pilot
S gio st dung
Bao hanh

Phén hdi dai 1y

FIG-15
| DVP&R Validation Pyramid

A

Evidence strength increases upward

Conceptual engineering illustration; not based on production test data from Prem Fixe

Evidence strength increases with system context CONCEPT

FIELD a
o
Fastener e
Materia o

Higher levels do not replace lower-level controls; each level closes a different validation question.

FIG-15 - Hinh k§ thuit — Hinh FIG-15. Thép x4c nhan DVP&R mang tinh khai niém, tir kiém soat vat liéu va chi tiét lién két qua bang ching mdi
ghép, khung va hién truong. Khong phai hd so x4c nhan PremFixer Fasteners dd hoan tit. Chi a CONCEPT. Hinh nay khong phai la béng chung vé

san phém, nha may, kiém tra, thir nghiém, hi€u nang hién truong hodc chirng nhéan ctia PremFixer Fasteners.



8.8 ISO 4210 va gi6i han wng dung khic nghiét

ISO 4210-2:2023 4p dung cho nhiéu loai xe dap, gdm mountain bicycles, va néu rd khong ap dung cho mot sb xe dugc thiét ké riéng cho

severe applications nhu sanctioned competition hoac stunting.[R34]
ISO 4210-6:2023 cung cép cac phuong phép thir frame and fork twong tmg véi ISO 4210-2.[R35]

Vi vay:

ISO 4210 c6 thé 1 chuin quan trong & cAp xe/khung, nhung du 4n DH / race / freeride khic nghiét c6 thé cin Severe-Duty

Load Cases riéng ciia thwong hiéu.

8.9 Ma tran cot 16i DVP&R

Nang luc kich thudc bo lép 4n dinh @
Luong bbdi coating Do lap cudi @
Torque—Clamp Luec siét trude mbi ghép @
Mo-men drive Bién lap rap @

Tubt ren Nang luc ren @/@
Lép lap lai Dich vu @
Rung ngang Khoa
Phun mudi Chét lugng coating @
An mon chu ky Mbi trudmg Ge)/()
Thir fretting mi ghép Giao dién (=)
Moi khung Hé théng

©)

Pilot hién truong Vong doi

8.10 Truy xuat
Chubi dwoc khuyén nghi:

PO khach hang
— Lo dong goi
— Kiém tra cudi
— Lo coating

— M¢ CNC / phién ban chwong trinh



— Lo vt liéu / mé luyén

— MTC

Muc tiéu khi ¢6 khiéu nai la:

Truy nguge tir mdt chi tiét dén vat liéu va quy trinh.

Hop bang chirng ciia chuong
Bén ngoai

o 1SO 4210-2: [R34]
o 1SO 4210-6: [R35]
o 1SO 9227/ 19852: [R19][R26]
o ISO 16047: [R17]

PremFixer Fasteners

e CTQ/ Control Plan: C08-001 /
o Cpk: C08-002/

e Pham vi AOIL: C08-003 /

o Truy xuat vat liéu: C08-005/
o Truy xuat coating: C08-006 /



FIG-13
Lot Traceability Chain

Customer PO

. Packing Lot —> . Final Inspection —> . Coating Lot

4— . Material Lot / Heat ‘-— ‘NC Batch / Program Rev

C | each tr

This diagram defines the chain structure; it does not display a real lot record.

engineering

ustration; not based on production te

FIG-13 - Hinh k§ thuit — Hinh FIG-13. Chudi truy xuit ngugc theo 16 mang tinh khai niém, tir giao hang va kiém tra dén bing chimg quy trinh va
vt lidu. Khong phai hd so san xuét ciia PremFixer Fasteners. Chi a CONCEPT. Hinh nay khong phai 1a bing chimg vé& san phim, nha méy, kiém tra,

thtr nghiém, hi¢u nang hién truong hodc chung nhan cua PremFixer Fasteners.



Chwong 9: Chién lwoc truc xoay theo tirng loai xe

9. Chién lwgc Pivot theo rng dung

WHITE PAPER - CHAPTER HERO

CHO09

Application Strategy

CAPTION

Chapter Hero CH09. Conceptual engineering
visualization of distinct full-suspension
bicycle duty contexts from lightweight XC
to severe-duty E-MTB.

EVIDENCE BOUNDARY

AI-GENERATED BASE - CONCEPT

CONCEPTUAL ENGINEERING VISUALIZATION
e . PUBLICATION STATUS

Chapter context only - not verified product evidence
APPROVED — PHASE 4

Base image preserved with contain fit; all publication text and status marks are deterministic SVG.

]

CHO9 - Hinh mé diu chwong — CHO09. Hinh truc quan k¥ thuat mang tinh khai niém vé& cac bdi canh tai riéng biét ciia xe dap hai giam xdc, tir XC
nhe dén E-MTB tai nang. Chi 12 CONCEPT. Hinh nay khong phai la bing chimg vé san phim, nha méy, kiém tra, thir nghiém, hiéu nang hién truong

hoac chimg nhan ctia PremFixer Fasteners.

9.1 XC / Downcountry
Tht tu vu tién:

1. Khéi lugng
2. Bo clng trén khéi lwong
3. Lyc can thip

4. B¢ tin cay
Hudng co thé ap dung:

e 7075

e Dung Ti co6 chon loc
e Truc rong

o Piu nho gon

e Lam kin téi wu



Phai tranh:
o Lam yéu drive dé giam khdi luong
o Diém nong moi tai két thuc 15 rdng

e DJ an ren khong du

I 9.2 Trail

Cot 15i:
Kién triic cin bing

Can d6i:

o Khbi lugng
e Bun

e Dichvu

e Chi phi

e Do bén lau

Phu hop 1am c4u hinh trung tim ctia Common Platform.

I 9.3 Enduro

Trong tam:

e Vadap

o Moi

e Chéng ty long
« Chdng bun

e Bao tri lap lai

e DO bén dung cu

| 9.4 Downhill
Trong tam:
o Do climg mbi ghép
e Bién cit cao

e D56 truc

o Tbc do bao tri



e Xac nhan tai nang

Vi ban than ISO 4210-2 loai trir mot s6 severe competition applications khoi pham vi ap dung,[R34] du é&n DH race khong nén chi dua

vao tiéu chuin chung t6i thiéu.

I 9.5 E-MTB: Khong thé sao chép truc tiép quy cach Analog MTB
Céu hinh full-power E-MTB cong khai hién nay da cho thdy moi truong hé théng khéc biét rd.
Vi dy, Trek Rail+ hién cong khai:

e Tbida 120 Nm
o 800 Wh

e Hanh trinh trudc/sau 160 mm.[R36]
Bén than céac dit liéu nay khong thé truc tiép quy dbi thanh ty 16 ting Pivot Load, nhung da dé cho thiy E-MTB c6:

o Khbi lugng hé théng
o MBbi truong mé-men truyén dong
e Thoi lugng sir dung

o Chu ky leo/xubng lap lai
khac xe trail analog nhe.

Vi véy, V2.0 khuyén nghi:

Chuong trinh phd tai Pivot E-MTB

Pau vao:

o Khéi lugng xe

o Khdi luong nguoi lai
e Mo-men dong co

e Hinh hoc

o Ty s6 don biy

e Tai phanh

o Phd va dép

e Hanh trinh

e Chu ky st dung
Piu ra:

o Céc truong hop thiét ké tinh
o Phd moi

e Thir khoa

o Tudi tho 6 truc

e Khoang bao tri/an mon



ENGINEERING APPLICATION SCENE

O vD1

E-MTB Severe Duty

CAPTION

Scene SCN-08. Conceptual engineering
visualization of a full-power E-MTB pivot
system in a severe-duty alpine riding
environment.

EVIDENCE BOUNDARY

AI-GENERATED BASE - CONCEPT
PUBLICATION STATUS

APPROVED — PHASE 3

SCN-08 - Canh ng dung — SCN-08. Hinh tryc quan k§y thuat mang tinh khai niém v& hé théng truc xoay full-power E-MTB trong moéi trudng dap xe
ndi cao tai ning. Chi la CONCEPT. Hinh nay khong phai 1a bing chiing vé san phdm, nha may, kiém tra, thir nghiém, hiéu nang hién truong hodc

chung nhan cua PremFixer Fasteners.

Hop bang chirng ciia chuong
Bén ngoai
o Nghién ciru két cau DH hai giam xoc: [R7]
e Gioi han ung dung khic nghiét cua ISO: [R34]

o B&i canh ciu hinh E-MTB hién tai: [R36]

PremFixer Fasteners

« Ph tai E-MTB: NEW-T25 / (&0)-(Er)
o Khung/mbi ghép: @- dang cho



FIG-14

Application Strategy Matrix

B BT ST GECEE ST
1 =

Low Medium . High - Critical Not.a material-selection mandate

Relative design emphasis — project definition required CONCEPT

Medium Low Medium

Severe Duty Low Meadium

Conceplual engineering illustration; not based on production test data from Prem Fixer Faslener.

FIG-14 - Hinh k§ thuit — Hinh FIG-14. Ma trén chién lugc tmg dung mang tinh khai niém cho cac bi canh tai XC, Trail, Enduro, DH va E-MTB.
Day khong phai quy tic chon vat lidu bit budc hodc mirc tai da x4c minh. Chi la CONCEPT. Hinh nay khong phai 1a bang chimg v& san phdm, nha

maéy, kiém tra, thir nghiém, hidu ning hién truong hogc chimg nhan ctia PremFixer Fasteners.



Chwong 10: Tong chi phi s& hitu Pivot

| 10. Kinh té hoc vong doi

WHITE PAPER - CHAPTER HERO

vo1

Total Cost of Ownership

CAPTION

Chapter Hero CH10. Conceptual engineering
visualization of the assembly, inspection,
inventory, service, packaging and logistics
context surrounding pivot total cost of
ownership.

EVIDENCE BOUNDA

Al-GENERATED BASE - CONCEPT

CONCEPTUAL ENGINEERING VISUALIZATION 1

= < PUBLICATION STATUS
Chapter context only - not verified product evidence : :

APPROVED — PHASE 4

Base image preserved with contain fit; all publication text and status marks are deterministic SVG.

CHI10 - Hinh mé diu chwong — CH10. Hinh truc quan k¥ thuat mang tinh khai niém vé& bdi canh 1p rap, kiém tra, ton kho, dich vu, dong goi va
logistics xung quanh téng chi phi s& hitu truc xoay. Chi la CONCEPT. Hinh nay khong phai 1a bang chimng vé san phdm, nha may, kiém tra, thir

nghiém, hiéu nang hién truong hodc chirng nhéan ctia PremFixer Fasteners.

I 10.1 Chi tiét ré nhat khong nhat thiét tao chi phi thap nhat

So sanh hai phuong an:

Phwong an A

Gia mua thip
Nhung c6 thé co:

o Bién thién ldp rap cao hon
o Gia cong lai nhiéu hon

o Bién an mon thip

e Kho thao

o Truy xuét khong rd



Phuong 4n B

Gia mua cao hon
Nhung c6 thé giam chi phi toan vong doi nho:

o Mbi ghép 6n dinh

o Khoa phu san

o Coating dugc kiém soat
e Dong goi kit

e Khd nang bao tri

o Bing chimg chét luong

'FrIOGt;.; Cost of Pivot Ownership Visible part price is only one lifecycle input

Part Price

VISIBLE
OFTEN HIDDEN LIFECYCLE COST DRIVERS
Assembly Inspection Rework
Downtime Inventory Dealer Labor
Freight ) Warranty ) Reputation
4 : ) - N
Conceptual engineering illustration; not based on production test data from Prem Fixer Fastener.

FIG-11 - Hinh k§ thuét — Hinh FIG-11. Tang bang téng chi phi s hitu mang tinh khai niém. Cac nhém tac nhan chi phi chi dé minh hoa; khéng
tuyén bé két qua tai chinh nao ctia PremFixer Fasteners hodc khach hang. Chi la CONCEPT. Hinh nay khong phai 1a bing chimg vé san phim, nha
may, kiém tra, thir nghiém, hiéu nang hién truong hoac chimg nhan cua PremFixer Fasteners.

I 10.2 M6 hinh chi phi ky vong

E(C)=
C_{part}
+

P_{rework}C_{rework}
+

P_{warranty}C {warranty}
+

C_{inventory}



+

C_{inspection}

Vi vay, bo phan mua hang nén so sanh:
Chi phi trén mi xe dang tin cay
thay vi:

Chi phi trén mdi bu-long

| 10.3 Chi phi bao hanh

C_{warranty}

C_{hardware}
+

C_{bearing}
+

C_{dealer}
+
C_{freight}
+
C_{admin}
+

C_{customer}

Déi véi thuong hiéu qubc té, nhan cong dai 1y va logistics c6 thé cao hon nhidu so v&i ban than phin cimg.

| 10.4 Dit ligu TCO dén tir dau
Khuyén nghi khach hang nhép dit liéu thyc:

o San luong xe hing nim
o Chi phi phin cimg

o Nhén cong lap rap

o Ty I¢ gia cong lai

e Chi phi gia cong lai

e Ty I¢ bao hanh

o Chi phi bdo hanh trung binh



Nhan cong dai ly

Van chuyén

Chi phi gii ton kho
e S6SKU
Phé pham

Cudi cung, chuyén cai tién k¥ thuat thanh két qua tai chinh ma bd phan mua hang hiéu duoc.



Chuwong 11: Huwéng dan hra chon ki thuét Pivot

11. Khung lya chon chin budc

WHITE PAPER - CHAPTER HERO

CH11 vo1

Engineering Selection

:@ CONCEP1

CAPTION

Chapter Hero CH11. Conceptual engineering
visualization of the application, geometry,
material, surface, assembly and validation
inputs used in pivot-system selection.

EVIDENCE BOUNDARY

pI-GENERATED BASE - CONCEP

CONCEPTUAL ENGINEERING

VISUALIZATION

e . PUBLICATION STATUS
Chapter context only - not verified product evidence
APPROVED — PHASE 4

Base image preserved with contain fit; all publication text and status marks are deterministic SVG.

i

CH11 - Hinh mé dau chwong — CHI11. Hinh truc quan ky thuat mang tinh khai niém vé cac dau vao tmg dung, hinh hoc, vat liéu, bé mit, ldp rap va
xac nhan dung trong lya chon hé théng truc xoay. Chi 1a CONCEPT. Hinh nay khong phai 1a bing chimg vé san pham, nha may, kiém tra, thir nghiém,
hiéu nang hién truong hodc ching nhan cia PremFixer Fasteners.

Budc 1 — Vit liéu khung

e Carbon
e Nhom

e Hon hop
Péu ra:

e Rui ro ap suat cuc bd
e Rui ro galvanic

e Chién lugc insert



I Buéc 2 — Nén tang sir dung

¢ XC

e Downcountry
o Trail

e Enduro

¢ DH

o E-MTB

| Buéc 3 — Dinh nghia tai
Pau vao:

e Nguoi lai

o Xe

o Ty sb don by
e Vi tri truc xoay
e Phanh

e Vadap

e Dap/ddng co

| Buéc 4 — Vit ligu
Ung vién:

e Hop kim nhoém

o Titan

Thép hop kim

Thép khong gi

I Bwéc 5 — Hinh hoc

e Shank
e Shoulder
e Thread
e Head

o Fillet

e Hollow

e Drive



| Buéc 6 — Hé bé miit

e Coating
o Chiéu day
e Ma sat

e Anmon
e Mau

o Tuan thi hoa chét

| Buéc 7 — Chién lwge khoa

e Threadlocker long
e Keo phii sdn

o Locking patch

e Khoa co khi

e Nut

o Chédng xoay bang két ciu

I Buéc 8 — Hiéu chuan Torque—Clamp

Phai dinh nghia:

o Trang thai bé mat
e Torque

e Clamp

e Do) phan tan

e Thao

o Tai su dung

| Buéc 9 — Phat hanh DVP&R
Téi thidu:

e Banve

o FAI

e MTC

e Coating

¢ CTQ

e Torque

e Anmon

e Truy Xuét






Chuong 12: Danh gia nha may nha cung cf'lp

12. Panh gia ky thuat 100 diém

m

Ky thuat & DFM 15
Vit lidu & truy xuat 10
CNC / quy trinh chinh xac 15
Quy trinh ren 10
Xir 1y bé mit 10
Do luong / MSA 15
Chét lugng / SPC 10
Dong gbi / truy xuét 5
ESG / tuan thu héa chat 5
Giao hang / kiém soat thay doi 5

Téng 100



WHITE PAPER - CHAPTER HERO

L0 , |

Factory Audit

CAPTION

Chapter Hero CH12. Conceptual engineering
visualization of manufacturing-process,
metrology, traceability and evidence review

during a pivot-supplier audit.

EVIDENCE BOUNDARY

AI-GENERATED BASE - CONCEPT

CONCEPTUAL ENGINEERING VISUALIZATION
PUBLICATION STATUS

Chapter context only - not verified product evidence
APPROVED — PHASE 4

Base image preserved with contain fit; all publication text and status marks are deterministic SVG.

CH12 - Hinh mé diu chwong — CH12. Hinh truc quan k¥ thuat mang tinh khai niém vé danh gi4 quy trinh san xuét, do luong, truy xuét va bang
chimg trong dot danh gia nha cung cép truc xoay. Chi 1a CONCEPT. Hinh nay khong phai 1a bang chimg vé san pham, nha may, kiém tra, thir nghiém,

hiéu nang hién truong hodc ching nhan cia PremFixer Fasteners.

| 12.1 K§ thuit & DFM — 15
Kiém tra:

e Danh gia ban vé

e Chudi dung sai

e Giao dién bearing

o Mit cit

e Du lugng coating

o Hiéu biét Torque—Clamp

o Kha nang bao tri

o Kiém soat thay ddi

| 122 Vat ligu — 10

o MTC

o Me¢ luyén/Lo

e Phan tach

o Kiém tra dau vao
e Xac minh grade

o Lién két ching chi



| 123CNC—15

e Nang luc may

e Kiém soat chuong trinh
o Ddgi

o Tubi tho dung cu

e Bu

e Do trong qua trinh

| 12.4 Ren — 10

e Lo trinh céan / cét

o Dudng kiém

e Runout

e Bavia

e Tinh toan ven chan ren

e Truy Xuat

Nghién ciru méi cong khai hd trg viée coi 19 trinh ché tao ren 1 bién k¥ thuat quan trong.[R3]

| 12.5 B& miit — 10

o Ngudn da thim dinh
o Tién xir Iy

o Chiéu day

e Phun mubi

e Ma sat

e GionH

e LO

o Tuan thi hoa chét

| 12.6 Po ludng — 15

Khoéng chi hoi:
“C6 CMM hay khong?”

Phai hoi:



“Gauge twong wng voi CTQ co6 thue sy di hay khong?”

Thiét bi c6 thé gdm:

e Micrometer

e Air gauge

e Vision

¢« CMM

e DJ nham

o Chiéu day coating
e D0 cling

e Torque / clamp

e Phun muodi



Chwong 13: M6 hinh hop tic dwa trén bang chirng ciia
PremFixer Fasteners

13. Tir nha cung cap chi tiét lién két dén doi tac ky thuit Pivot

Chuong nay dinh nghia phuong thirc lam viéc ctia du 4n PremFixer Fasteners V2.0.

Moi nang luc hiéu nang cu thé duge mé ta 1a “nha may da c6” chi dugc dua vao ban cong khai cudi sau khi c6 Evidence thuc.

WHITE PAPER - CHAPTER HERO

CH13

Engineering Partner

CAPTION

Chapter Hero CH13. Conceptual engineering
visualization of collaborative design, DFM,
validation planning and lifecycle support
around a bicycle pivot kit.

EVIDENCE BOUNDARY

pI-GENERATED BASE - CONCEP

CONCEPTUAL ENGINEERING VISUALIZATION
e . PUBLICATION STATUS

Chapter context only - not verified product evidence
APPROVED — PHASE 4

Base image preserved with contain fit; all publication text and status marks are deterministic SVG.

CH13 - Hinh mé du chwong — CH13. Hinh truc quan k¥ thuat mang tinh khai niém vé thiét ké hop tac, DFM, lap ké hoach x4c nhan va hd tro vong
doi quanh mét bo truc xoay xe dap. Chi la CONCEPT. Hinh nay khong phai 1a bang chimg vé san pham, nha may, kiém tra, thir nghiém, hiéu ning

hién truong hodc chung nhan cua PremFixer Fasteners.

13.1 Engineering-to-Value
Quy trinh muc tiéu:

Yéu ciu khach hang

— DFM

— Panh gia rii ro hu héng
— Vit liéu / Coating

— M?ill thw



— FAI

— DVP&R

— Pilot

— Sén xuét hang loat
— Truy xuit 16

— Phan hdi hién truomg

13.2 G6i bang chirng Hero SKU

Uu tién chon:

Hero A — Nhe

7075 / Hollow / tap trung khi lugng

Hero B— Cao cép

Ti / kha nang bao tri / kiém soat galling

Hero C — Bén lau

Thép / an mon / mai / coating

Thiét 1ap cho mdi SKU:

01 Ban_ve
02 CAD
03_Vat_lieu

04 _Kich thuoc
05 MSA
06_Quy_trinh
07_Coating

08 Torque

09 Do_ben

10_An_mon
11_Rung

12 Lap rap

13 Truy xuat

14 Anh san pham
15 Anh nha may

16 _Hinh sach_trang




I 13.3 Pot Evidence diu tién bat budc phai déng

P0-1 Nang luc Functional Shank

Muc tiéu: Chung minh nang luc kich thudc san xuét hang loat thuc té.

P0-2 Truy xuit vat liéu

Muc tiéu: MTC — SKU — L6.

P0-3 Coating

Muc tiéu: Stack cu thé + chiéu day + phun mudi + tuyén bd hoa chét.

P0-4 Torque—Clamp

Muc tiéu: Buong cong coating/lube/locking thuc.

P0-5 Lip rap lLip lai

Muc tiéu: Chu ky l4p/thao.

P0-6 Khoa

Muc tiéu: So sanh rung ngang.

P0-7 Truy xuét

Muc tiéu: PO — L6 thanh phém — Coating — CNC — Vat li¢u.

I 13.4 Khach hang cuoi khong chi nhan mot bao gia
Mot du an Pivot truong thanh co thé xudt:

1. Béo gia

2. banh gia DFM

3. Ban v&

4. Chung chi vat liéu

5. FAI

6. Dic ta Torque / 1ap rap
7. DVP&R

8. Control Plan

9. Truy xuét

10. Ké hoach déng goi / kit phu ting

bay moi la:

Quan hé hop tic k§ thuit va san xuét Pivot Hardware xe dap






Chwong 14: Két luan ky thuit V2.0

| 14. Két luan ky thuat

Sau vong bang chiing hoa dau tién dua trén tiéu chuén cong khai, nghién ctru binh duyét ddng cip va thuc tidn k¥ thuat chinh thirc cia

thwong hiéu MTB, sach tring nay c6 thé dua ra cac két luan tuong dbi viing sau:

Két luan 1

Khéng thé thiét ké Pivot Hardware chi theo twr duy chi tiét lién két tiéu chuén.

N6 ddng thoi dam nhiém chire ning precision shaft, joint preload, bearing interface va service hardware.
Két ludn 2

Torque khong phai Clamp Load.

Moi thay d6i vé coating, lubrication, threadlocker hodic mating surface déu co thé thay ddi preload thuc.[R2][R17]
Két lusn 3

Functional Fit quan trong hon “mdt con s dung sai don 16”.

Fretting lién quan dén chuyén dong tuong déi rat nho, do 1ap va trang thai tiép xuc.[R5][R6]

Két lugn 4

Salt Spray khong phai dong hd Field-Life.

Ban than ISO 9227 khéng hd tro quy dbi truc tiép két qua phun mudi thanh tudi tho van hanh dai han.[R19]
Két luan 5

Giao di¢n CFRP / Aluminum phii kiém soat Galvanic Corrosion.

Céch ly vat liéu, coating, seal va drainage déu 1a mot phan cia thiét ké két cAu.[R11][R28]

Két luan 6

Gia tri cao cAp cia Titanium phai dong thoi kiém soat Galling va Torque Friction. [R12]

Két luan 7

Chi tiét thép cwong dd cao ma dién phai kiém soat Hydrogen Embrittlement. [R20]-[R23]

Két luan 8

L trinh ché tao ren 1a mjt bién sé ky thuit méi. [R3]

Két luan 9

Serviceability khéng phai phin b sung hiu mii, ma 1a KPI thiét ké ciia Pivot System. [R9][R10]



Két luan 10

E-MTB cin Load Spectrum ddc 1ap, khong thé sao chép don gidn xac nhén ciia analog MTB. [R36]



Phu luc A: Ma tran chon vat liéu

6061-T6 Thép Trung binh Tét khi ¢6 hoan thién Thép Spacer / tai vira
7075-T6 Th?ip Cao Phu thugc giao dién Th?ip—TB Rét cao Truc/bu-16ng nhe
Ti-6Al-4V Trung binh Rét cao Cao Rét dang luu y Cao Truc/bu-16ng cao cap
Thép hop kim Cao Rét cao Phu thugc coating Thép-TB Thép Tai cao / tiét dién nho

Thép khong gi Cao Phu thugc grade Cao TB—Cao Thap An mon/dich vu



Phu luc B: Sang loc rui ro galvanic

N6i dung sau dung dé sang loc thiét k&, khong phai bang dién thé galvanic chinh xac.

Al & Al Trung binh Hoan thién + lam kin
Al < Thép khong gi Trung binh—Cao Cach ly + lam kin

Al < Titan Trung binh—Cao Barrier / lam kin
CFRP < Aluminum Cao Cach ly dién

Titan <> Thép khong gi Galvanic thap-TB, danh gi4 galling Boi tron / dich vu

Thép < Aluminum Trung binh—Cao Coating + cach ly



Phu luc C: Ma tran ki thuat bé mit

_

Anod hoa An mon / ngoai quan Luong bdi / d6 1ip

Anod ciing Al Mai mon / an mon Anh huong kich thuée

Hé Zn Thép An mon Gion H / ma sat

Zn-Ni Thép An mon Quy trinh / m6-men

Zinc Flake Thép An mon / chiic ning Do ldp / ma sat

PVD Nhiéu loai Mai mon / ngoai quan An mon phu thudc hé théng
Thu dong hoa Thép khong gi Trang thai bé mat Grade nén vin quan trong

Anti-Seize Ren Giam galling Hiéu chuén lai mé-men



Phu luc D: Phi¢u Torque—Clamp

Du an:

Khung:

Vi tri truc xoay:
PN:

Phién ban ban vé:
Vat liéu:

Ren:

Coating:

Boi tron:
Threadlocker:

Vat liéu ren cai:
Mo6-men muc ti€u:
Dung sai m6-men:

Luc kep muc tiéu:

Cura s6 luc kep:

Mo-men théo:

Chu ky tai str dung:




Phu luc E: Miu cot 16i DVP&R

Do ldp Fretting Kich thudce + joint No6i bo

Preload Phan tan Torque—Clamp Tham chiéu ISO 16047
Khoa Tu long Rung ngang Theo du an

An mon An mon dé NSS ISO 9227

Dich vu Galling Lip rap lap lai Noi bo

Két cau Moi Thir khung ISO/khéch hang



Phu luc F: Danh muc kiém tra DFM

| Hinh hoc

. [ Mt cit nim ngoai ren khi cin

o [ Shoulder d& giao dién chuc nang
o [ Fillet du

o [] padanh gi4 chuyén tiép 16 rong
o [ Tool engagement du

. [ D06 an ren du

| D§ lap

. [ Bearing

o [ Shank

. U Spacer

o [ Frame / Link
. U Coating

o [ Stack cuéi

| Vit ligu
o [ Grade

« L1pobén
o [moi

o |:| An mon
. [ Galling
o [ Galvanic

I Lip rap

. [ Torque

. [ Clamp

o [ Threadlocker
« [ Boitron

. [ Chéng sai 16i

I Dich vu

o [] Mo-men thao



[ Tai sir dung
|:| PN phu ting
] Tiép can dung cu

|:| Ket do an mon



Phu luc G: Biing chirng cong khai — Anh xa xac minh néi
bo

Tuyén bd ky thuat Bing ching cong khai hd tro PremFixer Fasteners phdi xdc minh

Torque # Clamp Co Duong cong cua ching t6i
Tai ngang c6 thé gy tu long Co Mbi ghép ctia ching toi
Fretting do micro-motion Co Do lép / Iyc kep ciia ching toi
Pre-applied la cong ngh¢ truong thanh Co Takt / khoa cua chung toi

Rui ro galvanic CFRP/Al Co Stack vat liéu cua chung t6i
Rui ro galling Ti Co Boi tron / thdo cua chung toi
Rui ro gion H Co Quy trinh ma cua chiing t6i
Co ché moi ren can Co Mb6i san pham ciia chiing t6i
Gidi han NSS Co Bao céo coating cua chung toi

Moi truong E-MTB khac biét Co Phé tai cua ching toi



Phu luc H: Hinh minh hoa sach tring dwoc khuyén nghi

1. Hinh khai trién Pivot System

2. Buong tai Bearing—Axle—Spacer

W

. So dd chudi dung sai

. Ctra s6 k¥ thuat Torque—Clamp

LU T SN

. Luong bdi coating trudc/sau

. Puodng cong duy tri Iyc kep kiéu Junker

~N

. Buong dn mon galvanic
8. Kién triic 1am kin nhiéu 16p
9. Cay hu hong tiéng kéu
10. Hinh dong kim loai khi can ren
11. Tang bang TCO
12. Cép bing chimng @f@
13. Chudi truy xuét 16
14. Ma tran XC / Trail / Enduro / DH / E-MTB



Phu luc I: Bang thuat ngix

Pivot Tryc xoay / diém xoay

Shank Than tron

Shoulder Vai truc

Clamp Load Luc kep

Preload Luc siét truge

Fretting Mon vi dong

Galling Ket dinh

Runout Do dao

Threadlocker Chét khoa ren

TCO Téng chi phi s hitu

DVP&R Ké hoach va bdo cdo xéc nhan thiét ké
CTQ Dic tinh chat luong trong yéu
MSA Phan tich hé thdng do

Cpk Chi s6 nang lyc qué trinh

Diém quay cia co ciu lién két hé thong treo
Poan than chtic nang khong ren
Bac dinh vi/ do

Luc kep doc truc cua Joint

Tai ndi ban dau cia chi tiét lién két
Hu hai tiép xtc bién do nho

Mai mon dinh nghiém trong / ket
Sai 1éch hinh hoc khi quay

H¢ khoa hoa hoc

Chi phi vong doi

Ma tran xac nhan
Critical-to-Quality

Nang luc hé théng do

Chi s6 process capability
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Cac thay thé bang chirng PremFixer Fasteners bit budc
truwdc khi phat hanh bén ngoai

Cac ndi dung sau khong dugc nang thanh Claim thuong mai khing dinh trudc khi c6 bang chimg ngi bo:

. [ Nang luc san xuat 6n dinh 0,008 mm

. [ Cpk >1,33 trén cac CTQ dugc chon

o [1sé gi® phun mudi cu thé

. [ Hiéu nang an mon cu thé ciia Zn-Ni/ PVD
. [ Duong cong Torque—Clamp

. [ Duy tri lyc kep khi rung

o [ 86 chu ky tai st dung

o ] Mb-men théo Ti sau ldo hoa

o [ Kiém soat hydrogen embrittlement cho thép hop kim
° |:| Tiét kiém takt-time nhd pre-applied

o [ Pham vi phat hién AOI / PPM

o [ H6 so thuc t& mAu thir 7-10 ngay

. [ Truong hop gidam BOM/SKU

o L] Truomg hop TCO khach hang

. 1D liéu Warranty / Field



Loi két

Haé théng truc xoay cua xe dap hai giam x6c hiéu suit cao khong nén tiép tuc bi gian luoc trong chudi cung (g thanh:

“Yéu ciu bAo gia vit phi tiéu chuin M8 / M10 / M12.”

Céc cau hoi ky thuat thuc su la:

o Tai cua Joint nay dén tir dau?

e Luc kep 1a bao nhiéu?

o Bearing dugc dd thé nao?

o Giao dién nao c6 thé Micro-Slip?

o Coating d3 thay dbi friction bao nhiéu?

e Ti c6 Galling khong?

e Steel plating co rui ro delayed fracture khong?
e Carbon va Aluminum duoc cach ly thé nao?

o Bun nuée duge chin thé nao?

e Sau hai nam c6 thao binh thuong dugc khong?

o Néu hu hong, c6 truy xuat dugc khong?
Khi cac cdu hoi nay c¢6 thé dugc tra 161 timg muc bang:
Ban vé + Tinh toan + Thir nghiém + Dir liéu + Truy xuét

thi Pivot Hardware méi thuc sy dugc nang tir “phan cimg gié tri thip” thanh:

Mot phan hé co khi dwece kiém soat cho dd tin ciy ciia xe dap.

Muc tiéu cua PremFixer Fasteners V2.0 vi vay cling r0 rang:

Khong chi ché tao mgt bu-1ng phut hep béin vé, ma thiét 1ap mét h¢ thong ky thuit Pivot Hardware xe dap c6 thé xac

minh, sin xuét hang loat, bio tri va truy xuit.

KET THUC V2.0 — BAN BANG CHUNG — NQI DUNG CHIiNH THUC
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