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Industry Challenges

Project Cycle Cost Impact
Model

In today's rapidly evolving society,
the core challenge facing enterprise
R&D lies in this paradox: the early-
stage decision-making window is
extremely narrow, yet it locks in the
majority of costs; while substantial
investments are made in the later
stages, the cost of correcting mistakes
becomes prohibitively high—resulting
in a serious mismatch between risks
and returns. This requires enterprises
to make accurate judgments at the
very early stage to address market
uncertainty.

The 15-85 Law

Another challenge facing
enterprises today is this: excessive
focus on explicit procurement costs,
while ignoring the implicit costs
that account for 85% of the total.
Enterprises often lack systematic
coordination across design, supply
chain, after-sales and other links,
leading to high manufacturing costs,
rework, quality and after-sales issues
caused by early-stage decision-
making errors—ultimately driving
up the total cost of ownership (TCO)
significantly.
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Concept/ Preliminary Front-End Execution:

Scope Preliminary Front-End
Definition Design Engineering

Design (FEED) Commissioning

Project Cost Influence and Completion Curve
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HIDDEN COSTS

Fastener Procurement Cost

Design'and Seledor]
Supplier:and Procurement
Logistics'and Distribution
Storage and Warehousing

Quality. Inspection

Pre-assembly

Assembly

After-sales

Detailed Design / Procurement /  Operation &
Fabrication / Construction /  Maintenance
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Services Offered by ZCJ

Total Cost Optimization Expert from Prototype Design to After-Sales

0TT-CIT

Professional Testing Services Professional Design Consulting

Munior Prodlece

Board Taideting
Bwiterr-

Stete Alires
CURRENT SCHEME OPTIMIZED SCHEME

OPTIMIZATION PROPOSAL I: PROPOSAL II:

- CHANGE FROM HOT FORGING TO COLD FORGING 1: REMOVE 4 R5.0 CORNERS, MAKE INTO

PROCESS: FORMING CAVITY INCREASED STRAIGHT SIDES,

- MATERIAL CHANGED T0 10821 2: INCREASE ROOT RADIUS TO RO.8. Contrutious
:Lﬂﬂ G COST: Data Titrogres
500,

LI : 78,000 RMB ;
00: 100,000 UNITS, TOTAL PRODUCTION exchutions
000 UNITS.

IF ABOVE CONDITIONS AND PROCESSES ARE MET, UNIT COST REDUCED BY 0.75 RMB, TOTAL COST SAVINGS: 375,000 RMB

Continuous Process Improvement Professional Teardown & Analysis



High-Strength Anti-Loosing Screws
(Aluminum Alloy, Titanium Alloy)

Shoulder Screws & Rod End Bearing



Lock Washer
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High-Strength Anti-Loosing

Screws

Grade 12.9 alloy steel and Grade
14.9 high-strength anti-loosening &
anti-corrosion screws feature special
thread treatment and special surface
finishing, which save space while
enhancing reliability and corrosion
resistance.

Grade 10.9 / 12.9 titanium alloy and
Grade 6.8 high-strength aluminum
alloy screws achieve lightweight
and high-strength connections, and
solve the galvanic corrosion issue
in magnesium alloy assemblies (for
aluminum alloy applications).

Shoulder Screws & Rod End
Bearing

Shoulder screws are key basic
components in the joints and motion
structures of humanoid robots,
undertaking the triple functions of
connection, positioning and rotational
support, making them one of the core
mechanical elements for achieving
high-precision, multi-degree-of-
freedom motion.

Rod end bearings are core
articulated components for linear
actuators (ball screw push rods) and
linkage structures. Used for flexible
articulation, they permit controlled
multi-directional oscillation, serving
as core structural parts for the bionic
motion of robots.
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Thread Insert

Thread inserts are mainly used
in humanoid robots to enhance the
threaded connection performance of
lightweight structural parts.

Although they do not directly
form the "apparent musculature"
of robots, they play a vital role in
ensuring high-precision, long-life
and lightweight internal structural
connections.

They are mainly applied to the
torso frame, arm frame and main load-
bearing structures of the legs in robots.

Lock Washer

Lock washers are among the core
anti-loosening fasteners for joints and
transmission systems of humanoid
robots.

They are mainly made of carbon
steel and stainless steel; for high-end
applications, there is a gradual shift
toward high-strength alloy steel and
lightweight composite materials to
meet requirements of high-frequency
vibration, high precision and long
service life.
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Address: No.13 Zhongxing Rd., Kengzi Sub-district, Pingshan New District, Shenzhen, China
Landline: 0755-84061349

Address: Sancha Road Economic Development Zone, Chengguan Town, Gucheng County, Xiangyang,
Hubei, China
Landline: 0710-7269998

Adress: JLInterchange tol dawuan No.10,CIKAMPEK-41373,Jawabarat, Indonesia

Website: www.zcjtech.com



